ii j£Lo£- J-JbtJ 4^t_JJ 

LL(1)^I/ 

LL(1 ) f>j3 4j l&^J^f Jj>V 
4j VI) d->jzy Ji'^?" ^^H^ 

♦ ♦ l J •* y ♦ I * V 

LR(1) ^>y^o ^]^^> ^^->) y. is^sj Cj^ 3 
LR(1) ^il^f jJ^' (t^j^SJI 

-iLpol 

LR(1) ^[snj^ljf J5L^Lo 
LALR(1) ^Ia^I/ 
SLR(1) ^[asAJ 



Y 



.i_\_»liL O^"0 ^ ^^j-f b i^ji^ 







— ! — ► 


— ► 





.«_}«_} j5"^-o ^y-^Lo -^5* ^ i^J-f-^-o C jJ_)L_oL5" J-a-jj^J 4.5* Ju5" «_>L?cjI lj C (^^j ^ 4_oLj -S^_> ^^"^j^ A^jL^-o 

Interpreter L 

(^^Lc ^Lb jLL-oLS" 4_f jjfc^^g-o jl j3 ( j^j^j4-oLj ^ jL_i>l ^'LiLSLol Lol ai-T^^o ^V^l? jL_^ Ij I y>l ^jLoj -I y>\ L °l 4_o-> jj ^1 4jlJI 

.Ju^yj |°L?ul ^jLoj-oJb AjjI^J^O ,_J->"I J-0 



[Li ^ Lj 








\ 






1 










\ 
















^L?! OcftA jl ^15" cJL> jj> Lb jLL-oLS" 



r 



^zj .(Lexical Analyser) jSLL*; 



ojLil*jl OUJ ^Juj ^JL9 Lk> 



1 



ij-Juu Oil 



iibJ jl Lb4^u^ ^ybLU fjk 0^^' (Syntax Analyser)^^ ^M^' ^---^3 

kij^-o 4_oU^j '(jbj jJ-ojJIj^ILwJ^ iiL?J jl 45* ^j^ 3 j 1 ^ .Aib^^-o jlj^ (_£^?cj L J_JL?u ^ o5-°jl ^j3-° lj < *-^^Jj-o (jl-jj ^J-o-sJIj^L^j^ ^jL*jI 

.jj^jS'^o jjjLs j7 5U_JL?cj l*>--'j" LLi> joLo (juiiL LLi> (_^ljl^ j^Jj LwoLS" 



1 







~ — 







JjKj J Has. f L 



jl ^j?^ (_5^ts ^laj jl dl<o- o—jl jj^lo-o .o-ujl |»^io c^^a ^y^^i (Semantic Analyser)^^^^ jSiLl^i 
(Type Checking)^ 

lj 1^1 ooU^ol cojl^ O ^iu^o (symbols table)i2>oLj J 5 



4' 
3 



1 



J 



■^9^ 'J* 



i— ji ^1 4j .0-ujl o^LiiLo jLl>-Lj ^ Cj^LftiLo iaS" L jlj-sl Cu?t**j jJLL-olS" (J-o^- o-JLLs ^jXoljil ^jL_o jJf uL?ul ^LbCoj-o jl 

t ^-o ^ly^l L iO^^oJ JjU-oIT c^LlLa l5 L_«^jI 3 ^3^1-0 ^ U^j'^^lS' 

Co j-o .03^10 jJj Jl*j jJaj Jj^-o jj-^IaLo .AS" 4j Ij dJa^jl^ o\5" ^ol ^J>-^ 4»olj J^U-Jj^j ^ i_)**^-** J 3 J J^" J"? 1- ^ 1 L5^^*° ^ ^ lJ"?^"* ^' 



.JuUJ 



6 



jL>L ^jl LJiljkJbl dj ^jJu-^jj ^ (_£jLdJ,_»_^j ,_j-oX (jjl^ dJL>- j-o j£ .OwjI d_alj^j ^Ij-^l ffr-^^" Jr^ - ^ *^-** L^j^ - * - "^*^^ LJ>JkJb 

j^i lj->"l ^ j-*-o-*" ft)- 1 -*- 5 * L* ^ j!Lsu jj* i dS* Lb^J_<sJtJlj^L**ji^ jl ^ ki^-Jj^o j5" jiaj j«i ^jl (_£jlj3l CjUL^-oI ^ ^^JjLo JkS* ^ ^JL<a-*-jl 

oJui o.^ jj jL5* 4j ^Lb^J_ojJlj^iL^j^ L \j |^j?t>- ^S" ^ ^L&^J-ojJIj^iLwj^ ^jL^-ol JkS* jL .^^jj^o o^Lll^I <. jjlj ^^^-q 

.Ju5" ^ j5oL> o-ujl d_aU JkS" jjLo-flj dS" JkS" jJ^o (^^"^j-^ 

.ui^j ^jLoj-oJb Uj^i? dj ^ 4_L>- j»o l_So j£ ^Jj>Ij_o d_JS" C^ol ^j^o-o j^j ^ .JuIjL dJ_«Ij|ju ^^J>^ jJULolS" l. £j 

(£^3j3 b o^j (j?j"°b^" 3 l£3*^ Cy^3^ «^^>- £ *~** u?^ ^Ij^j 3 julL^-o jJLL-oLS" jJ^-o 1— ^-^l^ jJLLolS" jJjLoLS" 

^1 .0 jj jly^o Ij YACC ^ gulj (jl* ^L.Lo' 5 ' 
jli oli) Ij U<u>U jj J JLL«l5' -f 

jl o«^Lu_>-jl L ^5"^L*j dj ^jl^j ( - 5-° j ^^-^(^^-o 4j_jj^j (^j>- dj OwjIj jl iO*^L3j> ^ jIj dj l jl oljLx d^_i_)l oJLc dj ^cojls ^j^j 
L ^jLujd^U^j ^jljj ( _^L& l J_<>jJIj^i_wj^ j5l .^^oJ ^L?ul tAii*A*A ^cjjls (jljj jjl oUJ dS" ^jL^d-olj^j ^jLjj jJL) L^-oLS" ^L^jj^j 

.Jl^Ii J*Jbl^j> l_9 jis jj ^J^_01*-o ^jjl Ju^li dJLJj^J Ot-uj|j dj i— jl ^^jjLs oLjJ jl o^LalL— jl 

l. £j jl o^LlLujI L ^ ^aajjIs ^Ijj dj ^ ^^jjLs CjUJ jl o^Lli_>-jI L \j ^ j^j^ ^jL*jd»olj ^jbj jjb ^ JL^_>-jL L C ^Lbd_oU jj ^jl^j^o 

.J)^oJ (JjJlaJ ^^jjis dj lj ^^Jbol j^j-*- '^^^-o-j ij- -^- (J**^-*-^^ (j^L5^ 

? A-Jb^ djl^l Lois' jl : 

? Jl*j5" ^jL lj ^Ll^ej £jb jlS" 

? Jk-Jbui ^tjj^^j lj ^-o^^Q-o ^SJLJL^a ,^jIj j IS* :\— T 
? Olu«> ^Lo JkT : 
? ii j^S ^0 i ^-?"! j^ia^-o d^> dj ^jLo JkS* ^jLdJL*^j : \ — P 
? Ju!jL^-o dj> JkS" ^jLdJL^j 



1°^ J^ 3 



dL_; Ja__fti new line L. tab 5 blank j_jlo Ubojcji - 1 

jti *J j-JCJLJL?o .j^JjIjj ^55— *J ^jjl + I—j. Semicolon jj— i-o L&oj^jjlS' Ijl> ^j&o .jJ^j^^o jlS" 4j oUJ ^jLoljL> j^l^' o 

.j-j./^o token ^-^ik^l ^ \j cjJ 



'i 



^jo\ — >■ j^-^j l-JLs jo 4aj?^L>- ^ f^-^-° ^^-^ ^j^^ ^ O^'lS" tl^ J ^ .ojlo Ij ^j^L^ (_£^-*J 

.JjLo^o LLaJ> jO^lc-l j3LU-L?tj (JuiiL oJuiJ oL?ul ^£jLo4_oU^j 

.C— jI oJlJo ojIo (jl-Jlj ^^J-JL^tj ^jl^>-l j3 ^^j^X>- jj j 

Viod main(int arg c, char *argv[]) 



{ 



file * intext; 
if (argc <2) 
{ 

clrscr(); 

textcolor(red); 

gotoxy(10,5); 

cprintf( jI ojlJj ^jL^ol^s ^L-ois" ^j^-o ^loLj^ )5 
if (IgetQ) getch(); 



} 

intext=fopen(argv[ 1],"R"); 

while ! feof(intext) 

{ 

token-type token; 
token=lexer(intext); 

} 

oob> jljj token jo oLc^l Vj-^o .c^J j-SLl^i L? >3>> £y ^ 5 TokenType Jli-o JLS *Sc&> 

TypeDef Struct Token 

{int ROW; // ^ 0j U^ 

int COL; // 

int BLKORD; // *jLi! 0j U^ 

enum SymbolType; // ^ v^eV 

char Name[39]; // coJ ^ 

} TokenType; // c^J 

o,L^ BLKNO 

ijk" 9 ^ *^ J 1 "^ J-k^- ^" <^ a:> f^ti j}^*" iOjJ ^j^— J 3 jJa— j OjUjIi jl oolfC— jl 

{ 

int I; 
1=5; 

{ int I; 
1=6; 

printf('2nd blk %d ' /I ); 

} 

printf('\n Its blk%d'/l); 

{ 

4-> ^1 ^ 4_x_LaS jJ) 4j^sJ C^J ^IdjLJoI OjL^j olijl .JJoL^yj 3^ <^j! jA^j dj>^ toJj^^ 

.^jlui ^5^3 I j-Jti-o ^ Lot jI L^* ^IdjL-jjI 

{int I; 
1=1+1;} 

{INT I; 
l=l+3} 



BLKORD L. c.U^i 

.C— jI ! oJu ^^-5" jJ 1 — jj OjLo-^j I j_*_jC_o 3^ jf^- OJ £ ^ > 3 (J33^ J 1 ^ t^^jj^-o 43Li>l J0I3 1— 

Ij j^-iL^ ^t=^> ^-So £y 'Type jJLi J->b j<$ 3 1 23 :>j^ Name jJLJ J->l^ J^Lu Ij 1 23 ^3^3 JjIs 
ABC = 123 

NextChar = getch(in-text); 

^j^—^l d (=)(_j3l — c^—a^s. L Blank oa&LLo L VL> ioJul^> ^jo^j^ <_k^9 jj^-o jl Ij C jjl jl Jmj 3 B jj-i— j 3 A jiSljlS" IjJjI 

.jls&o^ jl jjs Ij juiL^ "UoLJi *S 'Type jJLi Js-ta j^ 3 ABC <cij Name jJLi J»-b jo n>ob ^joujxJ*! Ij cjJ 

C^_*J Jjlj ' C 4__) Ij = O-O 

3 °3Jls^ 3^* ^ 3 '^l? ls"^ o' j' -^^ls^ ^'s- Blank L jSlLI^t.' (JAjl; ^l^j-lji jO 

3 ^3^— j 3 jUm ojLo-i "C.JI jl jS Ij ( jcu^as^i jSiLos- Typ6 aJL9 jO 3 '= ' "CJoj Name aLj jO iooIo 

.^3^j^o ^jz&u^tjs y^j C-oJ jA Sju j^5" jj j^ 

.Cu-jI ojl^. ^.jjii' Symbols pU *j enum ^ jl jJLi .o-J ojl^ ^^^o TokenType jLs-Lo jl Type jJLi ^ oUJ ^ 

"Cjob 4^-3^' jjL; .03^0^^ ^j^iui^j jJoj ^>j3-o jjLj ^J^-b j^> cjL«J ,jj5L«_o ^I^jI Symbol ^J^-b j^> 
C jLj jo Symbols Constant L coli jj^LLj jl (51^3^0 enum 

:0 3^i_s^ 

enum Symbols {S_Program, S_Const, S_Eq, S_Semi, S_ld, s_No, S_Type, S_Record, S_End, 
S_lnt, S_Real, S_Char, S_Array, S_String, S_Begin, S_Colon, S_ParBAZ, S_ParBast, S_Set, 
S_of, S_BrackBaz, S_Var, S_BrackBast, S_Pointer, S_ConstString, S_Function, S_Procedure, 
S_Begin, S_Do, S_Comma, SJf, S_Then, S_Eles, S_While, S_Do, S_Repeat, s_Until, S_For, 
S_Add, S_Sub, S_Div, S_MUL, S_Mod, S_Lt, S_Le, S_Gt, S_Ge, S_Gt, S_Ne, S_Not, S_And, 
S_Or}; 

.^3Jj ojub^s" Symbols jo JuL cjUJ l^JLl^o ^^l 03^0^^ oJk&LLo aS" dj^SjLoJb 

oJl^Is Ij oljLc -T-t 

^jd\—>- f j3 t^ljb ^^-^j y ^-°lj L5^l J j ^— tj^-^ 1 •l-^l J j l53*^ cj^l^ '^^^^ 3 Ck ^-^> Oo-jI ^-0 ji ^JxlsL CjIjLx 

(Comment)obc :; ^i3i' njjiS'ljlS' Coli (jLa^cJij ioljkd 3 (^Lol) La^LJi i jl CjUJ £^1 *S c~J\ L? 1S' |» ji ^1 (J-jLjIjj .OojI 

.Jo 3^0^,0 o^)b j^-o-J 3 ^jK-^lflj j5oJk5o jl OUJ jjL*J 3 

3 ^ j5* jLcl jjuTijis" lJsj l juL u>jj> c ^jijj j^ Identifire L 4_«jL_^j .ju j-*5o jiai j^ Ij c (jLjj j^ 1^4— jLl^j ^Juyj ^jl3jx 4j 
(Underline) y _j Ja^ c^"iU 3 (A-Z) ^~J&I ^LiJI 3 ( 0-9) a b ji^> ^Ujl jl L 3 



A, B_1 , BAC2345_ 

^_J5" jO j_9 i j— J j '" >jj 4 » I j >-£ '-^J jl o«^Lu_wjl L ^jl^j'^o .Ju^Jj^-o 4Jj>L_^j <( £LwjL_^j)^oLol ^jl^JLC dj C ^L> j iiL?J jl 

Identifire: Letter ( Letter | Digit | '_' )* 

Letter: A | B | | Z | a | b | | z 

Digit: | 1 | 2 | | 9 

iwAjjJu jjl^j'^^-o jjj Oj^s 4j Ij ^*«i5ol ^LjjJI e3^jJ> ^-oJb 4j .Jj^-oJ \j DlCjit j-J jJ0Jl*51>- 

Digit: [0..9] 

Letter: [a .. z, A .. Z] 

Number: digit digit* 
Digit: [0 .. 9] 

^Ij—j tSyZi jJbLLi I 4_ol«il j£ Jul^j'^o (_£»iljuij jJb dj ^ ^^Jj^-o jLc! 4j Lj jjLj? ^j^j L »iiA£ <CjjL_C ^jjl jJ 

:JbL. 

0, 5, 0123 
Number: digit + 

Number: ( + | - 1 A ) digit + 

»iJ^_C ^_SL_) Jj^g—o oJul^J> ^jjl dj jj^S OjLx. .JlJjL^-o j^^j L> ^ jOiA^ j^jLLoJ (A)ljk_>-oV 0-o*^lc tOiA£.Ls L CjjL_C j^jjl 

4 j ^j^_o o^lui ^j^jI o-j r Oj j i^aj T ^J_ i-o ^jLj_>-l OjLx. jJb AS" OiA£.L9 ^jjl jl o^LlL^jI L jJO^L-j ^-0 j3 4j ^jl^j'^o \j ^l>A£.| .J^j5' 

^j^a^t*X«-o jjj Cj> 

Number: ( + | - )* digit + 
This is your 's U^> -^b^ 

o^Lx ^sl. L Lsi^ij ^JS pjs JjJ .oj^j ooLi^ol printf( "This is your""s" ); 
String: "(Characters-")* " 

\ ♦ 



.OoJ jjA^jjS" (_jL^o oAiuLi^o JjIs jiS'jS' djj? ^SjILj Characters 



oAcliL CjjLc -iL?ul (j^-il^ -Y-Y-Y 

.Ju-^jL^o ^£>L> jO^i-o ^ l^J^ l^"^" Ctf) $ -Jj^Ii^^-o o^LlL^jI ^j^-o jl <_£j>ljmj toJ^liL OjL_c uSo ^L^cjJ ^1 ^ 

:olSj! ijJjL CjIjLc ojJj aisj jLSo |v"ilc 4£j^?lo (A) Lb jf \ LS iS" cJL> 
A jji-o dj L" ji^> oLSjl jJjL A = [0 .. 9] dj>uL-> Jli-o ^I^j .c^j\ ojkds L Cj^Lc ^So a 6 A j^;r. y& 

l_j CjjL;^ jo j5"I ^^JLS" cJL> jj'ooLo CjjLc dj .o-ujl ojkcli L Cj^Lc ^Sj y^j rs olSil lAJLiL oj^cls L c^jl^c ^ S ^ r 4j>uLj>- .Y 

.O^j JJfclyi- oJkiLsL CjjLc uSo ^J^jLs- iJuJfcO ^Sj JkSo jL\5" lj oJkcls 

| j_SJUx .c^-ujI oj—clsL CjjLc ^5u yj ^^Jjj^ ( r|s) Cjjj^o *j iS S L> r oLSjl iJu.iL oAcls L OjLc ^ S j r 4j>uLj>- .V 

r I s = s I r = ( r I s) 

r* oUi! juiL b L r 4 a yl dj^^j ^\ y .c^ol r cjjLc jl y-^-y L jl ^So jSjLUj r* oLSj! jJjL o^cis l OjLc ^So r <*j>u 



r = a | b 

r* = ( a | b)* 

aaa , babbb ^b&n^j <u^o ,_jl y .j-iL^ £ jSj.^. jL^f as" b u a jl ^Ijou y* L LSl ^s y y* ^L^s 8 OjLc 



Number: digif 

r* = (r + 1 A ) 

(Comment)^^;^-^' o"iL3j> LS 15' ^^s ij^s cJSs jl ooLiLujI L .o^^j Lj Ij oj^cls L CjjLc O^ls -0 *^l^ g-^. jl o^Lai~jl L 

.oj^j jjj *j jl^V Ij C ^Lj 

Comment: Comment | Comment2 

Commentl : // A* Comment2: BC*D A*: U> p\p jl y y% 

B :/* D:7 C* : */ 3* i* jl ^ y» 



jj_) ^ u ^gj^jj^ j->_o~o jl "^5^3 oL^jI jJbLLi f^-3j 

Number: (digit*.digit + ) | (digit + .digit*) | digit + 

(Edges) JL_> L aj ^Ijuj 5 (States) oVL> L ^L*; ai" JuiL^ JjI^ p^^> ^^-ilo 

4__j 4__5* tIiL^_o Cj\ jJ ^a^jkJlJ ^ lJ^3^ jJj-A—k-stj* t_^I^J L^J^j-^ tLb^i-JoLo ^jI .JLLI_u-Jb oVL>- ^J-^l^ is^iaJ> Lib^jLj L-SljS" ^jjl 

letter (letter | digit)* ojl_cIsL OjL^c j^^* Ua^jL.^ .jo^Sj ^ ^ \j U4^L*i 4j^oj ^l^ .^^oj jlJ^j \j <uL;^j l_sl Source 

:«il«^ jlj^ OuiLalL— jI ^j^-o lj jj j jLS"^^j>- ^^JjLo ^jl^j^-o Lb*^oL_Jj ( ^a^j?LAX l j l^j - ? ^ota ( - y-*-"' LJ j 1 ^ 



letter | digit 




letter 




4ji_JjL letter ^1 lo .r<\ Lj ^j^'V ^Lill i_9jj^> jl l _j5o 'lS^sjs i_k^ ij""- j' iJul^>- ^^S'ljLS' <*5" ^jj'jj^j jjji |ol j5"L^ jjL-j 

oJ^Jj ^fLX-J^ S I—; jL-foji- J^*_iI)Lo dj ki^j^ dJaJb ^-Sl^ ^ C-JL> .JlJj Lbd^Ll-I) ^jA^J^^J jlS*^^>- ^j-wliLo ^jl^ jjl^j^o 

'-' ^IjLf L; 3 Digit L Letter 






^j^jLoJ ^1 y jol ^5"l_0 j^iaJLo ^jI ^l .^^oJ d_aU Jjf dj ^Jj Jl»j ^5"^L*j 4j Ij jL5"^^J> ^^IiLo ^jl^j'^-o 4j^j> d5" JlJj JJt>\^>- 

^Jl^ .O— jI oUJ jl ^£j>ljuu i ja^j>zJ^i y> ^JS jL5"^)^> ( j^ : *_jjLo ^5oLLo j ,J^-^j ojui 4jIjI ^l j5"L^ .^^i>^o ajIjI oUJ jl ^> 



^jl oj L_j .Jul^J>^-o ^JjL-oLS" ^j^-o d-oL) ^jJLo jj^-l^ jl Ij t^'Xxs j^S\j\S dj ^5"^ tJJb^^o jl j3 o^LlL«jI ^j^-o Ij 4^Lisl jILS'ljiS' jjl t^^J oJ«i 

ji_^> ^ oJL> oj* j& ^^JUbtj iju^i) oJul^> Blank 3 Tab <Newl_ine jljL <jujIju ^jjl ^ l5 jU j is'I j 15' 

o^LlL^jI L ^jl^j'^-o .JuLoJ^o LjjJLlj?c-o OUJ ( ^jA.-'^l>1J 4j ^oliAsl CaSG 4jLoJ>- i-^j j£ 1 4j i^L^ul^ Uj^a'j I .JuLo^-o ^^sLj 

obul C++ ,-,L; ,0 




class TokenType lexer (FILE *lnText) 
{ 

enum Symbols LexiconType; 
char NextChar, NextWord[80]; 
int State, Length; 
static char LastChar = '\0'; 
static int RowNo =0, ColNo= 0; 

State= 0; lU^S^ )^ 0-^3 ^ 

Length= 0; 

While (!Eof(lnText)) 

{ 

if (LastChar) 

{NextChar= LastChar; LastChar= '\0';} 
else NextChar= fgetc(lnText); 



NextWord[Length++]= NextChar; 

Switch (State) 

{ 

case 0: // ^> £ 5r i> cJL> 

if (NextChar== '\n') {RowNo++; ColNo= 0;} 
else C0IN0++; 

if (NextChar== ' ' | NexrChar== '\t' | NextChar=='\n') Length= 0; 
else if ((NextCHar<= 'z' && NextChar>= 'a')||(NextChar<= 'Z' && NextChar>= 'A')) 

State= 1 ; 

else if (NextChar<= '9' && NextChar>= '0') State =2; 

else if (NextChar== V) State= 3; 

else if (NextChar== '<') State= 4; 

else if (NextChar== '>') State= 5; 

else if (NextChar== '!') State= 1 1 ; 

else LexerError (NextWord, Length); 
break; // ^> cJL> ^ll 

case 1 : //Ut^bJ, 

if ((NextCHar<= 'z' && NextChar>= 'a') || (NextChar<= 'Z' && NextChar>= 'A') 

|| (NextChar<= '9' && NextChar>= '0')||(NextChar=='_')) C0IN0++; 
NextWord[Length-1] ='\0'; 

Return MakeToken(lsKeyWord(NextWord),RowNo,ColNo); 
Break; 

Case 3: /A>Lcl ^ i p^ 



} //<uJL> J.LL 

■.c^i\ ^jJi dj C ^Lj j2 £->li' ^1 .^b ojl^c jj \j Token ^-^Lk^l L cjUJ <c^> obul MakeToken jh_o 
enum Symbols lsKeyWord(char *key) 
{ 

in I; 

struct KeyType 

{char *key; enum SymbolsType} 
KeyTab[]= {'if, S_lf, 'while', S_While, 'then', 



S_Then, 'else', S_Else, 'integer', SJnteger, 
'type', S_Type, 'function', S_Function, ..} 
for (1= 0; KeyTab[l].key && 
strcmp(KeyTab[l].key, key); I++); 
if (KeyTab[l].key) return KeyTab[l].Type; 
Return S_ldentifier; 
} //EOF IsKeyWord 

^55*] ^J-Jbo jJ^c ibol -V-T 

«^ "><^a> UNIX oLc ^L^-oJ j— J ^aftj oj^j—ol jJ^o ^jjl .JlJoL^-o LEX ^^-> 4 l£3"*"^ J^-L-L* ^^-^LlJo ^LbjJ^-o jl 

^j^j i Lj 4_5" 4j^5oLoJb 45" ^ij^s .^jta oj£.lsL oljLx. t (S^ Cjt^sfi o^* J ^ 3^ ^ ^ Tv 1 — ,J5Ll_o LEX L jlS" .juiiL^o 

i dj jjl^j'^o d-oL^j (J-^l^ .^lui jlj^ j^j-- (J^^ t -^ J (J~ > ^ 3 ^j^a^t-l^o ^uJjj'Lo t-^j (w-JL9 j£ \j (_£^JtJ j^ul^fl AjL 
^ jjLo ^ jl 5"«i^>- JjLo llij sJ ^j_*jI^3 j 4J^oj ^1 jj .^^_oj ^aJtAXoo jj'Lo l_ £j i Jls j£ \j jlS"^^>- ^j-i^jLo ^ £.L>jl 



\t I Vi 1 ' 




Return S id 



digit 



digit 




digit 




Return S No 



0, \t, 
0, \n, 
0, ", 
0, letter, 1 
0, digit, 2 



1 , letter, 1 
1, digit, 1 2,6 
1,-, 1 

1, Else, AcceptStateJD 



2, digit, 2 

2, Else, AccStateJD 
6, digit, 11 
11, digit, 11 

11, Else, AccState_NO 



3 c ~> Letter JLlo ^y. 6 ^ 

iJl^Ii^-o ^jiaPt^L-o jjj dj Letter ^^jJ ^ol^ jjLo ^Jj>-I^ j«i l£^3j3 lJ^^ £ *~** ^3^ J"*"^ • '-^-^L'^o < ^->" <o J^-^ ^ 

0, [A..Z, a..z], 1 

.^^oJ Lt-.-.^? jI jJa*jj jJb L ^j^j j& J^-^ 3 ^ t^^L^o 45" Lb^j^lLwj k^ljuu 3 O-^jI t _^Lb^j^S*j jljuu L (_£^L*-o 

jl jlSo-^—S" ^l5*^5" 0^3-*" ^ *^--- 'L^^J^ 0^3"*" ^ (jLoj-sJb -^1^ (J^- 3 *- 1 ^' Ij ^Lii jjl^j'^o 4£>Juii l^L^uI (_£3-*J ,J-JL>cj ( J-o^ 

^g-^jli ^Lj ^ Ia<u>U Jj,^*j -A-Y 

4 j ^jl^—j^—o Ij ^jj 4_LoJ> JLi-o (_^I^J .li^flJ (0I1A3I ^^jjli ^JlJLS" oLxJ L Lb4_olj (^j-*- ^1^ c£3"*"^ ^^^-"^ 1 -^ J ^^ CJ I ^ O^L5*° 

:^^-oJ jJjJuJ if 4j_oJ> i-^j 

^1 (35^* > ^ * * * oUL = l j3-i^> / ^ ♦ ♦ 5 

^jl—jj 4__) ^^15" jJj JlJ' jJ^Jl> i-So jl oJ)Lu_«jI L \j jI oJlJj AIL^j^J Cj^UiLo ^L^jLj A£.|^S ^jLujI 45" lj ^**jjL9 ^LibiLoL) jjl^J^g-o 

jjj jk o ^ ■ 'jIq 4__j ^^JXil jl ^J^jc>- jjLoJt jl o^Lll^jI L 0jL^^ LibiLoLj ^l^j JL^ol ^ ^L-oLS* jl .^j^^jJL ^ j ^S" ^JjOl*j ^^J^Jl 

I j lj I ib4_olj y ^jIjI^j>- (L^jLj jj^^j t^**^^^ Cji^ < ^jLi*->jl---o .Ju^jj^-o oJul^>- VL ^L^.o tjjLiJ^^j UI^j>- ji^L>- 4j VL ^L^.o ^L^jLj V^?l 

Oui uj ^J_JL?cj CjLJLoX. ^j^-o i i J^ l -^-*- , lj 0^3^° ^^J^ cL&^JL**--*.^ ^J_»_L?u ^ 4jjj?u ^J^lj-o ^L^UjI j£ i jjOy.i^iS> 4j .O-w jI o^^-oj 4j>l^»o ^J^_01-o 

^cOjli \j ^J-ojJIj^I_wj^ .OwjI uiLj ^J^_01^3 L "^LoX. 4»oU JkS" 4j PSGUClO COClG ^^Ua*j?l L ^J-ojJI jy^jj^ 4_yli jl 

4j jjjI^-^ UjLj 

.uijlju ^uij^-o L J^_01-o ^jjl L?cJol 44J_JI .O-w jI CjIjLx. jj^^J OwjIj 4j 4^j**^_jJL ^ Cj^Lo->- jj^^J Sr 1 -?" ^ l --^-- lj jl t^s^J^ 

^jl )j 4_5* O *-jI ^jjl jSi>^ ^J^_01-o .Ju^j^o o^lui ^jA>-?l*Lj L^->-'l jl Ia4_>^jLLa!J .^jl^i S^>-^ ^J^_01-o ^^jjLs ^jLjj j-u Lb4^oLL*!j ^j^-o 

.J^-oJ lj jJil^Lo ^->l (jl^j'^o l_9^jJ> S**^" ^ '4J_JI .^jlii <-9 j-> (jl-jj 3 VA ^-^«J5ol 

Syntax Directed Editors t U&^JLLols' ^l^ a.ji^i ^Uk,-^ ^J^l ^ .c^-jL&4_-oLj^ j^)^ s^ja 
Syntax L, \j 

.ki^oJ ^L?ul ^cjjLs ^LibiLolj^j i ^jL*j\y^ iS^ y. 0^3 ^ < *-^-*** J l3 0**i^3 C?3^ ia->J?c-o i-^j ^jl^j'^-o 

J^Jk >- jl o«^L&!I_«jI L .C^io^J ^j*aL>- ^jLj ^1 jj ^j^JbL j^Olol jj <^ 1— jl o^LlLcjI L ^cOjL9 ^jLjj 4j \j Lb4_oU ^jl^j^o iw-t-o jj ^jjl 4j 

.Jul^ jS" ji ^^ojls dj lj CjUJ tjjj JuJ J^Jc^- jl o^LlL^jI L OjL^ui ^l^j JL^ol jl 3 4-«J> j^JL^I (j^j 4j iLolj jjj JuJ 

(FSA) j\S*p> ^L^-^Lo -*\-T 

4j Jul) jjbl^j^ 4jIjI aS" ^Lbj^j^-jj^sJI jl coLll^jI L 3 ^3-oJ |oLc.j>I ^5oj6o L ^g.tjfl3 j\5^£^>- ^y^i)La 1-S0 * JLs \j cJL> 4^ ^j| 




.j--> ^ojb L _5-- j v. ^ ^5* E cJL> L ^ C L B cJL> Ll ^aju 

Jtia3 |OA£ -T 









— ►{ 


digit 


+ "\ ^ 


digit 





^digit 



digit 



digit 




digit 



jj_f cJL> ^ jl 4j Ujj> digit jJu.^i L 45" OojL^jI i_Jk" '- ' -^^cs- E ■*5^J L ; 3 B i C ^aju cJb- LI 45" olo 

Li joj^ L_sjL> yCy^3j <S^y. •^3^ J is a 

\j if d_Ljj> i^j-Jj ^jjLjj) jl Laiil juL ^ jlJjL if dJLo-> juL d_Loj> dS" ^ j^S ^^sj aL&[s^L jSiLAs>6 tJui)L if ^^ii j7 5U : JL>cj 



u 



<*_> L*ll>1 jo LS ^k3^£ jLTo^ t j^iLo .c~J (Assignment) 




d_JU^> j)^_Jo ybl_L=> '■=' ^5*1 TL T cJL> aaI^> V L T cJL> i^ouu cJL> UM 







Digit 




-/ + 


s 


BCE 


F 


A j 


A 


BCE 


F 




B 


B 






C 


C 


D 




D 


D 






E 


E 


F 




F 


G 






G 


G 







.iijb iSj^ digit (jJuii (jljl *j E L C L B cJL> <uj jl ^JL; ^ A 3 S oVL> ^ oj-i^ ojLfcLi^ VL JSLi 45" dJ^SiL^ 
.c^ib Ij E 3 C< B oJL> 4^0 (^L^i^S'lj jjly^ cJL> ^1 .Ojlo ^>^>3 BCE ^^Sy cJL> 4j ^jjAS" aS" c^aS" 

jj_*^-yyj oVI >■ jl I jjj tOwjl ^^v. oJL> BCE .ti^jjj^o o^^jil j^^j jj'Lo 4j BCE ju jc> jia—j <E ^ C tB jJa**j L 



BCE 

.ojJo^j^j oL?ul DG cJL> DF cJL> jo c^-oJas p^s. (_jl -^jjsl 





Digit 




-/ + 


s 


BCE 


F 


A 


A 


BCE 


F 




B 


B 






C 


C 


D 




D 


D 






E 


E 


F 




F 


G 






G 


G 






BCE 


BCE 


DF 




DF 


DG 






DG 


DG 








BCE F A 
DF G 



DG 



Y • 



£ Oj>j«^ i— jl o^LalL— jI L d2\JL)l L ^ .£^gj pj-u*) y J^Jl> (_£3j jl lj jL5"^^j> ^j-^-^Lo O^LS* ^ i.j-'l 



o_IL> jl «j ( J_ )Ls CjVL_> ( j t yju ^-•-^- : >" 1-9 j-^ 5 c*>j»i ^jI ^ O-^J (_^jl ^5o oj>j^ CjVL> pL dS" ju-jjL diL^jta d_>^j* 

1 S ^jj-^ 1 



jlS*o^> ^Ifc^-Jolo ^jLjiU^ -V-^-Y 
lj o_IL> ^ .tilti jj^i^j^iJ lj (J^Lx-o oVL> JuL j^Io • o ^jI ^1^ .c— jI jLS"j>^> ^La^JoLo cjVL> jjIjuu ^J-JJaj* ^jLo djw_^j jl ^3<Aa> 
L, 

^a^-.^^o ^jl^—j^—o j_) j (^-- o jJ dj (_£jL£lL)l ^^>^j L Ij J^^-*- ^VL> .AI—j jJ ^jL^j jj oJL>- dj LoL^J j5" fl ujljuu jl ^jJ-^ 1 '^' L 3 

CjVL_> CjjL_C dj .iia-o-i JuL lj-^-o 

dj ujO d_; (jJjCa CjVU> ^Ijl d_j d_T -^3-^3 (J? ,:) 3j3 '-i' *^ ^3^ 3 C^j^Jxj JjL CjVL> d^j^ yb dj .T 

o_IL>- d j o IL> i-jKj jl jS^\ tdj\Jj .ju^ii^oJ oJlw^jl^j j5L>£ oJL> dj oJL> lJxj jjS ^jL-jI y \jc>^yjsS\^ .Jujb jjL-j jl Ij^ Lb^jXJLS'l^ 

oVL> .uj^-Ii^o j*A5" L^jI dj dS" jI LibdlL.^juj d_.^jLfl-o L^^j^mLo .AUlS"^^ ^£i?t-lu3 Ij oJL> ^jl dj ia^jj_o dlL^uj tujjluj kJ 3^*"3 (Sj 1 ^" j5L>^> 

.jcjjT^o j^a5" diL^uj i-jKj jj^j^ oVL> dj tj5^3j3 Ijl djLi^o 

d_J^»oJ ^1 .uj^ >lJ J» J^j ^j'Ju_j Jl> ^IdlL^iuj ^ JoiiL dlLJjljJ LibdlL^uj O^LftlLo ^j^S j5L>£ Lj J'^J^o jl j^j T di>- y& jjjjjl .V 

.uj^j^o ^jL*jd_L»^j Ju!j ^jia-o ^J_*_9 Cot— dS" jlS"uj^>- ^^jLo ^j^JLS*! 
IuJ^-oj l_Cj jju ^j j Oj^aj? dj \j ^j^\juo CjVL> ^jl^j^-o j^Ijj^^JI ^j-*^ J^" j-^- 1 j 1 ^ Lj ^ d^?*^L>- j^ia dj 

dj ^13^ L^J I jl j^^j jl j5"l K L ^^L^o L j^Ss>-^' ^3-^ La^uj^j^ jl dj_*iij jjb tj?ljl ^ i ^ u - , 3^' k JujLji-o \j oJL> ^ 

.J^ujj j^^j Ju oJL> dj dJ_*Iij jjLoJb (j^ljl ^ o^3^ 3^ (Sj^~?-'~ > "^Vr^j o* ) J ?d^ u . 
C-JL> ^^-J 4— ; CJL> ^jl jl ^jJu-^jj S-^3- JI3- 1 - UjL^Us^^ jl (jjldjjjj ^Ijl dj ^jfl Jail3 L^JJ ^ ^jfl AIj^S" J^Ljuo Ij CJL> ^J) 

.Ju-uJj j^jj ju dj j^ ^^JXjuj jl ^13-^ Owjl ^^jJ Ju 

d_5" uj|ju_c.l jL_5"uj^>- jjLo ^jl wjdj_»_^j dj CjjujL-o ^jl^j'^o tj\S^>^>- ^ Lb ^j-yjj Lo ^jL*jdj_»_^j JujLi-o oJL> lJu jjlj dj d_>^j' L ^j^jlS"! 

oJui) djljl dia^jj-o ^ji^tj (^J^-^j I JlJ^j J^Jo*- ^ ujliA£.| ^Jiia3 jLfuj^>- ^j-y^L^ .uj^oJ (JlJj ^jia-o CJt-jD 

digit/^~^\ digit/ 





digit 



digit 




digit 






Digit 




-/+ i 


s 


B 


F 


A 


A 


B 


F 




B 


B 


C 




C 


D 






D 


D 






F 


G 






G 


G 







d5" ^liA£.| jlS*^^>- jJ^-JjLo CjVL>- ^jI 4j .^^oj i_^_>^_ftj JuL oVL>- jl \j Ju— jj^o jjljlj J 3"^ c_5f^J^**^° ^ < ^-** j-^ 3 

:Ju^j^o ^jj dJL^ui ^ dj O-ujI oJl^Ii djljl VL ^Lb^J^Jj j»i 



{B, C, D.G} 
{S, A, F} 



)l ^jL>*5a ^yjSS\^ j\ jt) La ' o -^^^ Lj JujIu ^jl—uu ^JLJlS'I^ l&o t<_£u^j^ jJb (J?l^ ^ < ^"*- w JJ cl"*"^ ^ ^ ^ u^ou jj^a^tlLa JuL JL> 

.j_»j> L ujlu ^j^j Y ojLJo jo lt^^" ^ lSj^ Digit ^u^j^ 4j ^Y ojLJu <c_uju ju M cJL> j\ ^\ <sJy>u (_jljj aS" OojI 
tuj^ni il ju .jj_jjL Y 0jL«-jj <c«ju ju ^iJL> 4j ^jj5" Digit <_£u^j^ tj?^ ^ ^ U ^ J ^ Y 0jL«-jj <c_wjj> jo o^>^-o oVL> ^jLj 

.Ju jsS^a j\ j3 JyJu> ju ju 5 oJuii ^jL>- 41— ju l _L>-lu jl ujVL> ^jjl 

jU d5~ ^j^> jU Ujlu <S_)^ 3 L5^"3J~^" CJL> jl . jLj.ij T -1 4 Inffi ^u^j^ (J?^ ^ J J ^ <JjLa-Jj 4J_^ju t _|^'"lu jU 4j^«u ^1 jl 

:uu jS" ^L^L> ^jj £jj^3 4j 41**ju 4_«j ^ u^lj^o IjO ^jj ^uL—j jl oJL> ^jjl ^_j*u .Oo^^u ^*J_>- ^jjl CjVL> ^uL«j ^j^-o 

^ {C, D.G} 
Y {B} 

r {S. A. F} ^uiu _i oVL> 

jl i^-^-oj j j_j Ls j^ F ^ A jI ^-^Sjii (^JjLs F ^ A jl S oJL> (^-j. ^-'-^v-'I F ^ A ^ sjis 

O IL> 4 *jj ( j j I jl j_Jb ^jl^j'^o j^-J. J^Li-o ^ iA^j jl ^JjL9 G a D tC oJL>- ^y I ^Li-) . Jl1ILu^J& J^j 




YY 





ninit 

uigu 




/ + 


q 
o 


R 
D 


r 


A 


A 


B 


F 




B 


B 


C 




F 


G 






G 


G 







jl5' l 5^> ^Ift^j^Lo <u oJlcIsL oljLx Jj,Jl*j' -V-Y 

ui^-oJ ^JjJlJ' jL5"^^j> ^Lib^^^- ^j^? 4j I j 0iA£.L9L (-HjIjLx. ^jl^j'^o 4j^j> 45" JlJj J*J&I^> o^ta ^LjLJ 0-o-«*3 ^1 

:Ju^j^o jL5" 4j ^jj jJj^Ij-o V^-o-ji-o jL5"j)^> ( _^Lb ( ^--^'Lo 4j oj^LsL ol^Lx. ^JjJuj .^>ta 



i s 




3 jl5^^> ^JoLo (iJlII) 






3b ljI^j jLTo^i- ^j^L (^) 



>; s 



A 



*. 3. | b OjL_*_c. jL5"^^j> ^y-jL ^ (j^j jo cJL> L ^jjLij C (^-jv. 3 ^jL^ jL5"j)^> t jj_*-JoLo ^1 ( ji jo cJL> IjJ 

jjbl^>- j cjj^sj 3 I b OjLx. ^1 jj jl5*^^> j^-iiiLo ^jLj .^jIjj T ju oJL> L ^i^Ua D cJL> i^o^j ^*-oj& 4j .«^j|ju T 

a 

— G 




^^Jb S y^* oJL> djf OwjI j^JLw-o .OwjI oJuij 4J_>-L*j b a 3 OjL_C ^1 y> jL5"^^J> ^Lft^^- 1 ^ ^—*->^ jJ jl 3 I b OjLx ^3^ ^J^_*Jj 

3. | ^1 ^ ^j^> oJL> o^LftiLo A 3 ^1 jj fc^j*^ 3 .Oo-_J jj^L^s ^j**^_jJL Lot .«ij|ju B oJL> 3 A oJL> L ^j'^Lftj' 

3 3. cJL> do j^^j 3^ Lj Ij 3 | b cJL> JjJ •Oati \j b ,^^3j3 (jl^j^flJ 3 ,^1 jj fcj^y** I jij .O-yjl b 

liUol o-jLo jvjllJ ^ l Ij (a I b)* 

(j*>^J j— J. < -^-«— l—f ^3^—^ •°- J l tj^- 0-0 ij^ i — tJuilj j^-^J AjI^j^o (3 I b) (j3^>" '^3! .»A-LJjIj T 3 S CjVL> 1—^*0 jJ 

.JlwIiL dj_wj|ju «^3->"3 ^i^l jI (3 I b) I y j .JoJoL 4J_Jj|ju 

(a I b)* 




0-i 



Li . 



iilj) jLibl3j>u jjl £3j-«j cJL> L ^j^Lflj (3 I b) (j3j^ 3 I b ^.jy cJL> tjj*^, .c— jI (3 | b) (j^^ j^- 1 ^^'^ 

.O— jI jj j Cjj^a do (3 I b) CjjL_c ^I^j jL5"^3J> ( ^-^^ ^ C>3 jS" 4j>cJLj jjl^j^o jJVjCLwjI 



Yf 



l^j ij)^«J JuJ^j' (cl I b)* ^I^j jLr^^> ^yiiL ^jL L cJL> 4j ^j-i cJL> jl j^f i^sjo L ^jl^j'^ lj (3. | b)+ ^jL-c- 

<u>j'l> L; jjl £jj-i> cJL> 3 y&Uo Jul (_j^3j3 a | b jLSo J^Ijo (a | b)+ o ^y, 



X 




Lo uSCj a (a | b)* ab o,lx ^ Jlu 

}2i,^> jj^L, ^oLo 4j jly^ <o-J oA-i djljl J-i j5Li 5 o ^ 45" (a | b)* OjLc ,^1^ oo-i <bljl jlS'o^ 



X 







a 


b 


s 


A 




A 


E,l 


F 


E 


E,l 


F 


F 


E,l 


F 


1 




T 


(T) 






E,l 


E,l 


F,T 


(FT) 


E,l 


F 



-\e. i/C X(f,t); 

a 



-M F 




1- {FT}2-{S, A, El, F} Ml 

2- {FT} 2- {S} 3- {A, El, F} ( v 
1-{FT}2-{S} 3-{A, F} 4- {El} 

b 




? jujbj ^^hy \j jJLL-olS" i-So j£ ^SJLJL?cj jLS" : Y— ^ 

Is L ol ,Lc : Y-Y 

? jI ^^-o- jjLs jjLjj 4j Libd^olj y jjjjuj LI : Y— V 

of^w -V-T 

uj 3 jSL^a p3j L LaJL>- »^liA£.| dj^Jol ^_*j|ju AS" '-^-^* (^j^^^o Ij O-Jlib »^IiA£.| ^ j3 — Y J^j j- - 1 

.O-w jI A ^L_>_o ^iA£ 001 27 4j^_oJ ^l jj .^y^j^a ^ja^^jcs O-JUb ^Ll—o ^>A£. ^jl jl Jou 3 j5"^o jJbLL? 

.Co-jI \P l?'- 1 -j- "-^i 0XAF25 J^Lo 4j .jluLoj <bljl o^yLii (_$U--o 
(BclCkslclSh) o-o"^ C ^jLj 45" ^-iL; <c-iita ^->^j ••^^ O^ - *- ^ ^— > j^ Sr ^ C ^jLj lj LibccJjj ^^15" ^ ji -T ^jjj-o-j' 

.Jjb ^jisL^- jO^Jlo 

.titi j5o jells' 01 1 4J_Jjj ^jj L^jl jti 45" JlJlS" ( j^a?c-iu3 Ij ^L-^o ,^Lib4J_Jjj 4_J5" (^15" |fl ^3 — P j-oJ 

.juiiL ^)^>^-o jjIj^I ^jjl juL ^ j^^> ^>jk£ ^j-o-^ 

jj, cJL> Ij ^3 3 U^SLi ^louJ L isljkd 

^1 j—i .JlJjL AIL-IiI^ «^3->"3 Ij- 1 -? 1 - ^^V. 

L ^S. -U 



YY 



yAf 3 tiki 



l^jLj y>\jf -)-X 

^J 5 I oj^ol Meta Language ^ ^^ik^l ^ ^ o^l^lJ Bacus Normal Form aj ^133 jl 

Program-^Statement OtherSts 

Statement^lfSt| WhileST| DoSt | ForSt| CompoundSt | AssignmentSt I CallSt 

OtherSts^; Statement | A 

IfSt-^IF Expression Statement ElsePart 
ElsePart->else Statement | A 
WhileSt->while v Statement 
DoSt->do Statement while v 

ForSt->for(Statement; Expression ; Statement) Statement 

CompoundSt^ '{' Statement '}' 

AssignmentSt ->id:= Expression 

CallSt^id'C')' I id'('ParamList')' 

ParamList^id | id,ParamList 

Expression->id | no 

^syS^ oj^Ls ^Ijb While aJUj> as jjS^ 

Slj L c~J ELSE Statement L ElsePart ^jOS^LuQ (V) dj^oJ (_£^J .O-ujI L dj I O-O^lc — T 

}b L aS .s.I 

^ -r 

(jl IjJ iO— jI (jl-jj j-ol jl ^^-^ y^Ji lS5^ ^ J^" ^ PAULS' l^> (jl^-^ V^-o-^o ( 3 ) j-*-*lj^ rfri^^ _ ^ 

A-is^ jl^ (^Lys ^-5o oJk£-l3 y& j£ .o-J oJui. J--S^J Rules L Production jJ> L 3 oJ^-ls ^Ijuu jl 

i^^jj^o oaaLl-o L^-j^jj ij^*l^ j 1 ^ y £ * - " j ^5^1 .O— jI j-fl^ pyj^ Statement oj^Ls (jjl .jl*-l5" 4j>^j 

: (Non Terminal) ^ 

>• O-o uJ j-5L>£ 4j L 3 JlJjL OiA£.L9 3 Libjju ^Ijb (j^j J- !^ ^ '^^^'t.s^ 3 (j^-^l L&j-ol^ jl 4J_^ii (jl 4j ^jL^o fsy 

j— °l j^" (j-jl^—b ^j^^^iJ (j^?t*i^o 3 (j^- l^I y. L^^^* t ^3-*' (> _5- A!Lft5" j^ di^.ol j jj t^jL-o |ft 4j .ti jl j3 0iA£.l3 ,_j3lV 

.o_«jI (^—^jjli (jl— jj ^(J-«-«JIj3^**^ (jjLo 1^5!^ ^gldIn,.olj ^-sl^ 3 t^W^ 3 f" y t -^ 1 . i_^^l^— ->l a1o-> (^**jjli jjLj Jl^- .0— jI 
■olh. js ^Lo ^Lifcjo ijjlAii aS - IfSt 3 Cond Expression Jjlo (^.La^ >>' ^333 j-ol ^ 



TA 



{Terminal Symbols) ^LL ^Ia^-Y 

.julojui ^j^i^^o ^"jjj "-^S^r 5 " ^ 3 ELSE 1 J : —3 jl ^^jUL UbjO jj jj^s j^l jS" j^i JlS-o 

:(Start Symbol) jJ/ ? -X 

oJujL?tl5" ^^>u dj LbjOjj ^-oLoJ ^jl cjb jju j£ LljL^j ^ j I j-ol j5" oJuLlS" ^j-^ 1 ( - 5^^-*-° l -^- , -« J l j^^- tLbj-ol j5" ^jj jLtl jOjj L jO y* 3 

dj L IfSt jujLo ^^-o y Statement ^Ju _yu I jj j -J ^> y j I f St ^ c^j\ j-ol^ y j— ' Statement jj^s j-ol j5* j^> dj^cj ^1 y . julojuii 

jl JjilL^o L Lb j-ol jS" S/^>l .Jj^-i) jl^l IF d-oiS" L JuL 0">b>j> 4_d5" ojl^oJb IfSt ^J*Jj-*-> j 1 - 1 ^jl^ ^5^3 RfilOp JJuLo c ^o jj' ^-.-ffJ- -o 

.JlLJjL^o J^-s 4-) 4_L^ola L JuUL**Jb (j"*"* 

jjbLJ^ ^L^-o (° jj joIj^S" j\sS j£ L ^ oJlo I j^-i-o j^> 0-*uJ ftj-^-o ^L*- (° *-5o ^ ^ (°3^-° <3^J dr^- (J-a^-*— o Jj^s j-ol j5" 

^! £b j-ol j5" jui I ol .O *-jI oJu!j jJbLLi ^jl jui dS" OwjI ^JLlLo jl ^JjU_***-o ^ ^J^j OuL ^jLlL>-L*j ^IjI^ 4_>^_>-oJb IfSt ^Ji-o ^jL-o jO jj i— .£^2) 

jj-i t juldii jf jlji ^jl lJI jial j^> ^.Lfc^ jj <;l> dS" ^jI dj d.-;_ j o--jI ^j^Lo-o p y jL^-Lj Context Sensetive L ^ <c_^i 5 

J_^L> d_JUj> yfella While dJLj> jUS - j^ If dJUj> jfl LI .Aijb lj j>^> ^1^- jLl>Lj ^lii^o While L If Cj)Uj> JLLo ^Ijj .asS 

jO j__j i— ^ ) jl OwjI ^j^- - iA£.|^3 (w-O*- 0-o-*-j j«^ ^j-'-o dH_>jaj|^ ^Lib j-ol j5" jui dS" OwjI (^J^J^ {jir**^ ^ • l ^ , - l -^l , ^ iAaI^j> ^ j^_0 jLl_>-L*j 

.^^Jo jjbLL? ^jL-o 

iJK— ) JuL ^jL-0 jO jJ ^jll jlL—a5" jJb ^1 jJ LoJLw_0 j_*5"^0 jl j3 0iA£.l3 jJb O-O-wJ j^ ^jL-0 jO jJ l_So d_01w_oJb jl ^jLlLw-o (_^Lb j-ol jS" j*i 

Ji-_)L Oo^jIj 0-o-*-j j«^ Jl^IiL dlLJjl^ ^^j>^ ^jL-o jO jj 40iA£.Ls 0-o-*-j j«^ j5"l ^j-*-^ ^ j-ol j5" j^ IjJ .JuJjL dlLJjl^ ^^J>^ ^jli jJI_>**5" 
jSL>£ lj j-olj5" I tJoiiL OwjIj 0-o-*-j jui LibjOjj uiljotj jl ^j^-J Jul^IL) OiA£.L9 O-o—j j^ LbjOjj ^Ijou j5"I .JuiiL jJI_J1*j L LibjOjj ^Ijou 
S^>- Cjj^s dj L iA£.|^3 Lb j-ol j5* ^jjl j£ .C— jI oJlcLsL j^I j5" j5L>£ ^y .JCj ^5"^-o ji*j? jPjj lj j-ol j5" \ .Ju-oL^-oJ ^j^-o ^ AIL^I^ 
JjL dlLJjl^ ui^j>-^ Jul^j^-o j^Jb ^I_01*5"jL ui^> j^-C 1 iA£>l^3 4JLJI .Ju^-Jj jJbLLi AJLjI^j^-o OwjIj ^I_01*5"jL ^^J> Oj^*j? dj L j ^I_01*5"jL 

jIj jL j)^> (33^ j- ^ j^" j 1 - 1 (^) ^jLo-^j oj^Ls dj^-oJ ,^1 jj 



^j^jl^—9 iiU?J jl o-> C*?t«5 ^.j^?" Cc>j^> ^>L>ul L jj'o^Lj (-HjjLc dj .O— jI Cj^LoS>- {£$2^ J-JL^ '^.j^ ^LbCo-j^ ^>L>ul jl c3AA 

j_LaJ jJ> lj j_j j j— ol j5" 4_J^oJ ^1 jj .J) jj i ju^o Cjj^s> L^jI j^sLlc ^j^iLjI jj Cj^LoJ> dj jj>u L ( J-o-C ^1 jl j3 ^5-ojl ^j^- c5 J^ 3 ^ ^ 

:Ju j_»3o 

E -> E + T I E - T I T 
T -> T * F I T / F I F 
F — > ID I NO. I ( E ) 

d_J^-oJ (^Ij— > .AJLJoL oJuii ^L>ul j-olj^" ^jJ.I ^j-jLjI jj JuL ^JL^pI ^J-o-C J^-^ jl "-^o ^J^J^-f ->l CjIjLx jL_>Lj ^j-^-j- (35^ .r ^^ 

a*(b-c)+d/(e-f) 

d )j^?u lj oj^ dj jj^j d Ls->- d^jul -Ou^j j*jbl^>- o^lui ^^p^j dS* joiL j^^j j^ j\y ^J-ojJIj^-'-J'^ f^-Lt-o i-j^j j^_qj ^j-j^j JuLi 

^-SL_) .JujUu^g—^ J— ^^j 3^ 'i— J tjL^ul t j-*bi V^o-x^ • J ^ J> k ^ 1^***^^ 4L>J> JL^j ^Ijj LI dS - JuUu^ ^^ait^o 3 



E 




E + T 




E + T 




E + T 





E + T 



T - F 




F { E ) 



ID: a e 



ID: c 



ID: a 



MO 



ID: a 



M 



Ajumj^j (^) lJj^j 4j 4jjj?u Oj>j<^ ui^j ^J^?L>- d/|G"fj OjLx b-)L^j T^jL-o f*y ' jl JoL ^-o-S* O-o^lc jl A^Jol dj «Sj>^j L ^j^jjfl 




ID: a E 



ID: a 



ID: f 



.^^-oJ ^j^?c^o Ij 4j ,_j->"l j-o O^C5^ L5^^ 4j jj?tj Oj>j^ 4j 4j>^j L I j .JlJj 0^1^ ^jX^jLoJ Oj>j^ dJL> j_o 4j 4jL> j»o ^L?ul L 



.J^JJ ^5*^—o DGriV3tl0n L_j JjLiilLiil l Jj>Ij^ ^1 La*gl jii lj oJui oj|j 4JLoj> ^j^j^ L5^^ lS^P^ *i O^-^J ^ P>* J" 1-0 ij^l/ 



E^E + T^T + T^T*F+T^F*F+T^a*F+T^a*(E) + T^ A * (E - T ) + T 
-^a*(T-T) + T^a*(T-T) + T^a*(F-T) + T^ a* ( b - T ) + T ^ A * (b - F ) + 
T^a*(b-c) + T^a*(b-c) + T/ F^a*(b-c) + F/ F^A*(b-c) + d/ F^a*( 
b-c) + d/(E)^a*(b-c) + d/(E-T)^A*(b-c) + d/(T-T)^ a * ( b - c ) + 
d/(F-T)^a*(b-c) + d/ (e-T)^A*(b-c) + d/ (e-F)^a*(b-c) + d/(e- 

.juj^f^o j-j Scntcntisl form lj ^IdJU^ ^L^-o ^ ^ ^kvJ "J^***^ ^5^1° >► 1^°^ L 3 ^Li.^. 3 



Vb dj 4j>2sj -f-T 

yS-^a jiaJ Ij ^jj OjLx. dJ^_oJ (_^I^J .C—ajI VL 4j ^rH^ 1 . i^_y J 3j Cyi^ ^ • l ^ u ^ J ( - s*° 

a*(b-c)+d 



L. O 



L d-^oLJo ^_5o ai - a ^LiLi. (° y F — * id oj^ls jl o^Lft^ol L * 1 jJ . j>^Jj ybLLi Jul^j'^ T l_5o Jais * ^ jSCJU-c jl J_*_9 J — > T * F oj^ls 

oJ-jl^J>- .T^ o * * ' iS , ^— 3U |° 03"*~**^ '^5-*J j^^* O^LS" ^ ^ lj F ^jL-o f> y T — ^ F 0iA£.L9 Jj-^-b ^j**^u 3 F L lj jI id 

T — »T*F 

.jj^j jLibl^j> (1-&JI) (-lljj^aj Oj>j^) b ^ I ^jJul^- jl ^j**^ .J>jta «^^>3 ( OjJ j*** y, .C— jI |b _ c)"l"d o5^"^ 



aS" b L jo y IjJ .jui)L di-ib ^^>3 E o^Lc i-Sj jjL — jSLLgs- jl jj-^ E — *E-T oj^l^ .^>j\^> ^5^3 L^-^ l^'-'^j^ j-^ ^ 

F J^_cl^3 O**? - ^ 3 F ^jL^o (O^j L F — * id D<A£-l3 ^jLo .C— jI id L 4_^L_>i) 



^ j5oi_> E ^ji >_o 1 1— » 1 ^-j L^j E — > T ^ T — > F j^_cl^3 (j-^ 3 F t^^ ' ^ F 



T 



a * ( b 



Mi) 



a*( b 

M 



^^3^)3 j 1 ^ O*^ E ^ E _ T 0iA£.L9 3^"^ '^^^t^s* ^^l^- 1 *" 3^ ^ O**?*^ 3 ^Lbj^JLoX. .C— jI C j ~l" d {S^3j3 o3^*^ 

y i ^y \ dj ^ ^^ii^o oJul^j> ^^^j^ jl j ajl&i^j>- j^jL> E L E — T LijL^j ^ T l F^ F l c JjJ .^^i) jj^ll? ^ i-^j 



a * 



n 

T T 



F F 



( b - c ) 



a*( b 

^jj^SjLs- F L Ij jjl^j'^^o F n ( E ) oJk^Ls 3 ^3-^1^-° y^U^ (F-) ^.j-^j o^-jo J^ - ^ 

E — ^ OiA£.L9 oJul^>- jl C 3 — ^Libj^JLoX. .C— jI _ c)"^"d ^ui^j^ jj^lSl 

Ju_ft>l^> j5oL> E L E _ T Li_> L^J ^TlF^F LcIaJ ,£yCj jjblisi jO i»So iS^3j3 ~ jl O 1 **^ ^^E-T 

.JlwJ 

3 '^^^'t.s- j^^-Li |Ej 4jjj?u Oj>j^ ^Jj>l^ j£ ^i^J y 4j ^ ^yJj^a oJol^J> jl ) 

rr 



.JlJjL <Cjjta ^>^>3 E <SLi JuL E — > E "I" T oJkils jl |_J-3 .Ojlo ^>^>3 Cookie j-wj .OojI "t"d (_j0^j3 o3^"' 

E L I j T E — > T ojkili o"? - J 3 ^ ^ ^ — * T * F ojkcli (jjJc ^jta ^i^i *ij^ c<j>jO o*' j 03^"' aS" Ij T * F ^1 ^jLj 



t 
F 



a * ( b - c ) + d 

.jlIjj? Bottom Up Parsing L VI ^ 

4 ) ' ^ ' j-^ j 1 ^ tOoujI jiaj ^j^-o dJ_o->- ^j^j^ ( - 5 J ^ J ^ J J 3 ^ J" ^ J^" (° J" 1 O l "^"*~ l ' J J d" 5 *"^ J"° j^jLLoj ^L&ILJjl j-* ^g---lr? 

o-^jo 4_T j__iL 

Cjj j Mtaj JjLu Jjl ( J >l^-o u^ O '^j ^Jj>Ij-o 4j djji?u Ct>jJ J>L?ul dJL> j_o ^jj j->l jl j5"l ^jjI^jLj .C***jI 4jjJ?u L j^-l^»o t^£X>- jj 

E -> E+T -> E+F -> E+d -> T+d -> T*F+d -> T*(E)+d -> T*(E-T)+d -> T*(E-F)+d -> T*(E-c)+d -> 
T*(E-c)+d -> T*(T-c)+d -> T*(F-c)+d -> T*(b-c)+d -> F*(b-c)+d -> a*(b-c)+d 



j£ 4_5" ^jl )L jO j_j j^J^I .AJL)^5" OwjIj ^jLftlL^jl Ij ^jLftlLIil 4J^5" i IjJ .Juui jS" ^> j^jL> oJlJj o^I^ dJLoJ> ^j^j^ ^jLL jO jj 4j ^jJ^w-jj 

joU?ul ^—>- 4_j jIj Oco->-jjl ^jj 1 jSjL> ju_l5' ls -o ojjbLiuo aS" 4j^jLoJb IjJ jj^ ^5" ybLLi T* (E — c) "^"d ^1 dJLo-> ^ C ^^-^ 



L_j IS" o IL> .ju-oU^-o ffr^-° Ij (jl i^>^oj ^L?ul 4jjj?u oj>j^ i-^jjl '(j^j j* ^^ j^^LmjI ojui o^l^ d_Lo->- (_^I^j £ ^i"^-?" 

^l^j ^JL^-wjL L C ^L^jLj j-ol^5" 4j o^L*j Jli-o jjl^JLc. dj ? jjjI^j^-^-o j°L^-)l Ij ^ \y> tJ^iiL Ooj-o i-^j JuL ^jI .^jl^ j°L^jl j-ol^S" i^^oJ 

:JuUJ 



rr 



Statement — > IfSt WhileSt I CompoundSt I Assignment^ I CallSt 
IfSt — > IF (Cond) statement I IF (Cond) Statement else Statement 
Cond — > Exp I Exp Relop Exp 

if (a>5)if (a<7) cout«"a=6"; else cout«"a>=7" 



j r 

If cond 

I 

a > 5 



Statement 

I 

IfSt 



J I J 

then statement else staement 
WriteLn ('a=6') ifst 

J V 

If cond 

J 

a < 7 



then statement 



i 



WriteLn ('a>=7') 
3 j^iL^ If 4j <c^J 5 Else ( J 5 I JSLi. 





(2-3)+4 = 3 



2-(3+4) = -5 J^b. L, ^ 



r? 



.^3 ^j^g o ^L?ul JI^-wjL jJLL-oLS" Ja**j^j jO^ui (^J^^j ^j^ti Oj>j<^ ^1 ^Lij .o-w jI 4J_**jI^ If jiL^j^jJ dj Else d5" Julo^ ^5* ^j^-*- 1 ' 4 



If -> IF Cond THEN Statement ENDIF | IF Cond THEN Statement ELSE Statement ENDIF 

Jf a>5 THEN If a<7 THEN WrlteLn ( y a=6' ) ENDIF ELSE WrlteLn ( y a>=7 ' ) ENDIF 

:^^j^o 4J_*I)^J ji j Uj^«? dj 4jLo->- cJlJjL ^jL>-l^ If 4j AIL^-jI^ EIS6 ^5*1 ^**^_jJL 

Jf a>5 THEN If a<7 THEN WrlteLn ( y a=6' ) ELSE WrlteLn ( y a>=7 ' ) ENDIF 

Cjj^£> 4j ^j-ol^s" ^5*1 d5" jI ^1 ^^-^j Lot i«^^-oJ CjLjI ^ <^ta o^ls* "* ^ Lbj-ol^5" ^ |°L^jI ' (> _5^' j*^ V^?l 

1) A -> Aa | JbA 

2) A -> a -> . . . . -> A 

jj )l ^1 j_) j5L>£ 0iA£.l3 ^jl o^^lc ^ JlJjL AIL-Iib t^^* (° 1 -^ J lS^ J 3 . Sr 1 -?" ^ l — ■ - - w ^l-i^jL^^J^- Oj^? 4j J^I^S ^ j-ol ^5" ^5*1 

.^^ j^fei^. j^^o jL t jL^L ^*$> L>. Self Embeding 4j ^^lk^»l 

3) A -> Aa | JbAd 

E -> E + T | T - E | T 
T -> T * F | T / F | F 
F — ^ ID | NO. | ( E ) 

: 3 

? Jl*JLS* l-Aj jjili \j j^jIjIj L?^-° : 

S - '(' L ')' | a 
L — > L V S | S 



( a , a ) - JJI 
( a , ( a , a ) )- v 
(a , ( (a, a) , (a, a) )- E 



S -> aSbS -> bSaS | 1 

bexpr — > bexpr or bterm — > bterm 

bterm — > bterm and bfactor | bfactor 

bfactor — > not bfactor | ( bexpr ) | true | false 

.jusS liUol not ( true or false ) OjLc _ JJI 



b <*J Vb 4j j£u 



aL>; 

.JlJoL JuL ^cOjli ^jLj O^Lo-^ j-ol j5" jO jj ^jUbui jl oJuJj ^jL> £ *-LoJ> djT JuJf (^J**^ j"*- (j-*^ 

^L^o jj ^Ua*ol j*i L d>LJ 4£^«j^o £1^— j ^ ^jt-o ^^tj jSXJLpu 4JLs>L^L .^^Jj ^jL> ^j^Libj) jl ^Jfl Ju-^5" jS VL> 

^-">LLa_^pl jti . Ju_JjL ^g—^jli 4_JLu> «-SLj ojc-lS" jl^l Jul^j' ^5*1 4_oi5" .jc_l5" jLcl lj ^^ojli o">Loj> jjjI^j aS" ^^j^^-o 

.JuL) ^5" jO ^jl ^1 y FirSt 4£^oJ?c-o L jLcJ y*> 4x.^oJ?c-o lj JuL*I)L j» y oJuL*5" jLcJ JujI^j^o AS" ^jLL (_£Lb j» jj A^^oS^a 

jl jolju.S' d_r J)^_oJ (j<a?i_^o JuL C^jI <*-U~" FlTSt L jLcl ^S-^oS^aj^ 7 jff CoU jl ^Ll*_«j^I jl L y^>_ 

First L. jUI^ 

— JjjS Jj t Lj & jl_) .J)^j^_-o is i_5o ^JuJwIi jlLaljl ^5*1 d-oiS" jl jj^xj (-Hj^Loj^- j-ol ^ VL> .0_«jI yl) O^LoJ> 

.^^1 jS' ojui osLjO oJj JLjju jUaijl ^>j3-o |» y First 4£y>j^o 1 _^>I^> y 

First 

.( J^,^ jlcl 

,_JL-o .Al5*^»o ^aJstAXi-o lj (> _5-*-* J iy*-^ ^J^- (° j- ^ (3^~^ ' J^" oOujj O^Lj^ ^jLL jO jj oJLibLil*-o L VL>- 

:.iA : *JL5* < *->'^j jJ j j-ol j5" 4j 4j^oJ ^1 ^j.ii^Jj^o jl oLJLaX. 

Program — > Statement OtherSts 

Statement->lfSt| WhileST| DoSt | ForSt| CompoundSt | AssignmentSt I CallSt 

OtherSts -> ; Statement | A 

IfSt — > IF Expression Statement ElsePart 
ElsePart — > else Statement | A 
WhileSt while v Statement 
DoSt — > do Statement while v 

ForSt -> for(Statement; Expression ; Statement) Statement 

CompoundSt — ► '{' Statement '}' 

AssignmentSt — > id:= Expression 

CallSt -> id'(")' I id'('ParamList')' 

ParamList -> id | id.ParamList 

Expression — > id | no 



If (A) C = 1 



^j-i. Statement L Program^^u ^J^f ^ ^ oaaU^. jU^jI IjcjI ^ jJ ^ 

First(statement) = First( IfSt ) + First( WhileSt ) + First(DoSt) + 
First(ForSt) + First( CompoundSt ) + First( AssignmentSt ) + First( CallSt ) 
= [S_lf,S_While, S_Do, S_For, S_BEGIN, S_ld] ; 

Cj^\ aiLo ^L^_jj jZ^s ^\ y_ jLcl 4x.^oj?c-o j^t^*^ First(statement) a^^s^o If ojJ ojtjbLiuo L — 

^3_o <3lS ^cujkjx j^f^ ^1 ^^ ^lt First( IfSt ) 4JUj> \j if cjJ 5 a statement 

O— *J ^55— *J j-j^-JLxj' jl -^3^(^-0 Expression oaaLlo j^'jlpc^^jj 'f St ^^Lj-i 4JLoj> j-^I^ 'if oj^Llo jl VL> 



First(Expreesion)= { S_ld , S 1N0} 



t 



If Expression statement ElsePart 



L*jJ <lol Ojlo o^>3 First(statement) ^^s^a ^ ojJ ^1 .^S^ oiLjo ^SJUbt; lj S Id 3I C ojJ 

jol^^^j j^JLJbu Jjj .jj^jj^o jli-l Id L Assignment 3 CallSt ^^l^j* 5 ^ y& ^ c^>\ 

.^^j •x&>\^>- Cjj^sj 4jjj?u o_>j<^ LijL^j .ti^jwt) 1 >L?cil JuL AssignmentSt ji^s 03 ^5" 



jf Expression 

I 

id: A 



IfSt 



r 

id: C 



1 I 

Statement ElsePart 

I 

Assignment 

\ 

Expression 
No: 1 



^ybi a ^£JL>x J-Jbsj' 45t*ii -T-f 

j_ol j5" jO y y+i (J**^ Ijool jj ^SJLJL^cj dj^oJ ^1 y .JoiiL JoL 4_> (_£Juu jO 45* Jjjf^o t> _^-^ (J**^i J^-fJ^^ 4JL> j-o jJb jJ> V^l 

.juj^f Predictive Parsers L 0^^^ ^La^ <^.j^> ^Ji^l ^ L* j^LJb" £^ 6i' ^ -^^lt 'j 

^J_oX 3 Aui oJul^J>- jl if ( > _5^- 3<J i^j- 1 j- 1 ( — O-o-mj IjCjI J 1 ^ Ji^" Cjj^zp jIj dj i— «■>• jl oLJ ^jJol^J*- ,_J-o-C- LoL 

j—> tlj_ j j j^jj^s* LooKAhead I > (j**^ i° j- 1 ' ^^lia^l jj> lj ^j^j^ jl ojoi> ojjI^j> ojJ .j> j5" Ijoj <loIjI jIj 4j <«- «■>■ jl ^jjol^^- 

(S^—^ J-^t^^ 'f * ■ A (° j—J ^j-jL-jI y dj^oJ ^IjJ .JuiL JoJj 4j> (_£Jou jOjj JJLJ^-o j^^J (J**^v £ *~*' t ~ ,,0 * J l '—■"-"J Jj^l ^*jL*jI 

.ju^j j& ifSt 4Lsj> oj^Llo ^jlu^j^lu ^uj.juLoj ^L^uI juL Statement ^1 y Ij IfSt ^ ^l^s *S c*s jS" ^ p >n~ 

^L^—^j j!L^S jl — ^*5" joljL-S" d_5" j^_l5" ^ j_ ^,_*_<>-«aj Jol^j'^o jSiLAs>6 L^^i i° y jl y^iri k '-^■i (3^-** > l^ jj> j*i L LJL 

4jysJ ^Ijj .JuLoJ Ljlitljl JuL Ij jLLalJl ^>j^a f y Cj$\s£-a 

id ^3— j jl ^ ■ j (jiLji— j jO j— j* ^^j^j^ 4_sL_ol5jLft> iLol ai5" L_jL?cijl JoL Statement i° <j?I y. Ij 0* 1 y-*^ 

j-jxLbtj' ^Ju'j^i.^ jl_cT id' joj-j Lj 3^ j-ib CallSt 5 AssignmentSt Statement o 5 La^o ^j^— ^ 3^ j-i. ybU^ 

O—ujI^j j^J_JL?cj = 3 id j^g-^- 1 i^J^- 1 |° 3^ ^)-*-** , l^ L tOJL>- ^jjl .JJlS" t >L?clL)l Ij i—^-oljcT 45* Ji j^S-> ^-*-o-^aj C^-jI^j^-oj 

(^IjJ .JoL ^0 <l«oL> jJjL-oIS" Jjys <i-oLjJ L dlo-> ^j^jJ L5^^^i (J?^ fj^ 1 ^ 3 j^' 1°^ J - ^ L^^i ^ ^.j^ tj -3 *^ ^^-^l 

t j^_j |fl j_j k ^jJLiIilo CojJ jo L (djT JJJlS" ^-o o^Jl?c-o jJolil lj (jLj j-ol j5* j^jo (-HjjLx. do L (-Hj"^-©-^- j^^S" jO j3 (^oL dj VL 4j jj?u jJ-o-C 

,jJj (°L>ul ^i**jjJo lj tjT^tj ( J_JL?u ,J-o^ (jl^-*^ i_j J .^- ^' '-'j^- <i - ^ dr^* (^ri 

L Perdicitive Parsers L *^5 tJ ^j^ : ^L*/ 
v j La • o Left Lookahead L LL(K) W^^A lj Ajj^u ^1 o^Ui~jI ^3-0 ^y&jA^ .^z^a> JJ^j 

LL(1) ^lA^ljf-f-f 



.Ju\j^5"LL(k) Ij j-ol^ jjLjuLjj |°L?ul *J ^ lj (J?l (J*^- <J"^ ^.j^ 

L^l J— I O^L_ft_Lo (_^Lib j_w*jf jl d5" J>lj> jj^U^tjU (jl^-J L£^3j3 Co-jlj dj l_, *S> jl (^JuiJ L |» jJ w_5o jJ^-L-ol^ CocjJ) jti L 4j>uL_> 

.ajl)^5" LL(1) Ij j-ol^s" tju^j-j i >L?cil juL w-ICooIiaS" ^jL^o ^ji L-id 

S ► I I W I A I P I C Ij 3^3j y'/ l?'^ J 1 ^ 

I ► if (B) S E °3-~ o^^^ o's- 1 ' ls^ ^ ^ tS^ Uj lC ~~^ LL(1 ) y>\/ ^\ 

B ^ id D l—ijsxH c^_^>- Vj^l t_)Licijl JuL ^SL-oIjcT" S ^j^S i_jI^j iJUi^o jxl^s jl aS" 

U ^ K id | A , jLiL 

? j— ;*-*> L jI jUalol t^^* ^ LS^^k l° ^ L^l ^ FirSt 4£^oJ?t-3 dj JjJjLLo oJuii oJul^J> 

o ^jI <-o jO j ) Cj^! alLo ib i^J^j* jl t^j^ 1 j-*-***5" joIiAS* 4jT ui^-oj ^aJstAX^o JuL ^yw«*u 

jO j_j d5" ui^-oJ ^j^?t-Xoo JuL j5L>£ CjjL_C 4j .Ju^Jj jLcl toJuii oJul^J> ^jLL jo L tjUalul 



R < I > I == 

W 

► While (B)S 

A ► id = No 



P ► id '(' M ')' 

jy| j^j | ^ (*J~ i l - £ J-*-?'t-o t_^Lb ^JjI^jS jl w-lCyoljuT FirSt A£-^gS**o 4j ^JLtlLo 4oJuii oJul^J>- ^jLL 

C '{' 'T 1 '}' ■°-- J ' ^ ^jy 1 

r 5 G jj-a^tw^o jjl^—lj 4j j^ej jl dJL> j^o jJb O**^ 1 - 1° ^ (3^***^ ^ JuiiL jl ^J5 ^5*1 ^1 ^Lj 

G ) T I A tjjLb ^j*) ji^S L A ^jL-o jO jj' (_^I^j ^yjji^S joljuT d5" ^^oJ 

E ;elseS|A A — > A1 1 A2| A3| ...| An 

A jl ftlLo taws' ^ jSt> ^\ jj FirSt 4£.^»oj?t»o c_5*l ^Ltaol JuL .^^.Jj i >L?clL)l JuL 

:d_Lajlj JuL j5L>£ CjjLoij L JuiiL ^^j' 

Vi, jsl..n, j => first(Ai)n first(Aj) = <f) 
?*, 1 ..n, ^ first(Ai)nfirst(Aj) = {a} 

L, 

. A j 4j A jZ^jS 
First uTIyLil /I c^ol LL(1) y>\/ jCj 

:dJL«J> ^l ^ \j Aj jj?u Ot>jJ) dj^oJ ^l jj 

{ a = 5 ; if (b) f( ) } 

:^^-ou ^L?ul jjj Oj^aJ ^jl^j'^o ^j-oL 4j VL i^yJ^j L 



.c^l First ( S ) 

'{' e first (S) = { if , while , id , '{' } 
'{' £ first (C) = {'{'} 



c 




{ T } 

g first{r)= first (S) = {if , while, id, '{'} 

s 




s G 



First (A) = { a } 

First (A) = First(B) 

: oLSjI , B — > A I (3 3 jl^L A-»Ba 



First(a) J^U, First(A) 

First (A) = First( (3) +First( a) 

A^X1 X2 X3 ... Xn 

vi<;<* x^fi^ 

First (A) = First(X1) +First (X2) + ... +First (Xi+1) 

First (A) = First (X1 ) olfcLouil n^h ^ 3 X1 /I A -> X1 X2 X3 ... Xn ^ *r c~J 

A^X2X3 ...Xn 

First (A) = First (X1)+First (X2) 

olSi! juJoL 3^>y^ X2j X1 £\ VL> 

First (A) = First (X1) +First (X2) +First (X3) 
First (A) = Zfirst (Xj) , 1<j < i+1 

<L_> I ol .tS^Jj k_>L?tlil JuL A — ► Q jll_^5" AS" jI 23*^*^ First (q) 4j JjJbtlLo j*alC i_5o oJ^fbLLo L oLSol sJlJjL — > Q | A 

Jul A — > A j^J* AS" 

C^—Sj ^g— o <_£j>^j^ jj) ^jl oJJbl — jLa jl — Laljl A jl t^QjJ Jo Lj u^JL) jJblli <_£j>^j^ j£ A t _g--*J jlialjl ^j^-o j° Oo-jI 

LabeldSt — ►Label Statement 

Label — ► id: | A 

Statement — ► AssignmentSt | IfSt | WhileSt 

AssignmentSt — ► id = Expression 

WhileSt — "-WHILE (Expression) Statement 

ifSt — ► IF (Expression) Statement 

juiL id i-So ^£^3^3 |° ^j-J^I aS" ^3^(^-0 jiiaijl ^jjI^jLj -^^j^^ L3.bGl i-So oAjbLt-o jlLaiil IjcjI LsbolSt 

id e First(Label)={id, x } 

ij^Lj id 

^Ijb jLJiul o j3 ^ ^ ^Lj>- ^J^ 1 ^ Statement Label jl 

jjbl Is O^LalLo iA£.l^3 OwjIj O-o-wj A ^jL-o jO jj jl ^j**^ < ^5* FiTSt 4£.^<>j?c«o .J«I)L jJaj ^j^ &<Sc\£ OwjIj O-o-^j 

ijj^i j-^^ •^-}.3^^ a t^^-° Follow L 4£^«-?to 

Follow (Label) = First (Statement) ={S_ld, SJf, S_While} 



TV 



B -> Aa 

Follow (A) = First (a) 
B^aA 

Follow(B) c Follw(A) 



: ol&l 



jl ^ Ij qA ^jl (^L^ 4j jjl^j^o jj^Jj yblLi cXcl ^3 jIj B <^S" L>- aS" jI ^jI ojx .c^uJ jj^Ls> j^^jJL Lot 

.Oo^uJ ^j^jLs ^**5oJL tLol s\s 

Ij_>j .^b End of File L JjIs i«jl> c^^b y>\/ 

^_J5" j^iaj .kij^^o (JjIs 4_ojL>- O-o^lc j_ol^5" fjjjj^j jl Juo •^.^ , i > _5" Jj^-**'" ^ 4-oIj y ^-"^ J" ^" f* J* J*** 

j£ (_£^3j3 4 LoJ> ^j^—^ .J^ ( JjH_01-_o d_L?^j j_o j-ol ^5* jO jj y+i jl JuL ^ yS j\ j3 jJLL-olS" (_^>^3j3 j 1 ^ (jjl 4JLo->- jJb 

,JjIs 4_«jL> o-o">lc .^jl^j «^3^>3 (Jj.Ls <u>jL> o-o">lc 'j-ol^ f* y j*** ^3-0^-0 ojl^-o-a IjJ jI ,JjL9 t-5o J^*^ 

^yss>z^a $ L S/^-o«x-o ^*j?LjalL>-l la ) lj 
<i-_C.^-oJ^o l J_>lj) jl \j A j_«a_LC. Ju_jL oLSol tJuiiL A (_^-> j*alC tj- ^ 1 (° ^ 1 -^ J ^ FlTSt 4£^-oJ^o 4Jt)l_L> Ju_l5' ( ^-o oAALtoo 

lu-^jj ^jjl 4j .^3^31 FirSt 4£.^-oJ^o jj->l^ ^ lj 4£^oJ>c-o j-^LlC ^1 ^ 3 

First (Label) = { id , A } = First (Label) +Follow (Label) 
= { S_ld , SJf , S_While } 

:C*3j5" dj?c_JI_) ^jl^j^o ^jjljjLo .OwjI jO jJ ^jl LS^ 1 O*'-^***^' ^ - J ^a - > "^ , |° j- 1 1 — ^ iS^ FollOW 4£^-oJ?c-o Jl*Jl5*^-o oJJbLil-o 

(jjljlii jO jj ^jl 4j?cjLl>- ^JuiiL t^gfy> ' j-ol ^ (3^*^*° (° ^ O^ 1 3^ ^ jLcl ^>->J 4£^-oJ?c-o i— 5*1 ^LIjI ^5*1 jI LL(1 ) j-ol jS" i— 

. JuiOL ^^^J Ju L jO jj I 3^*J 3 jLc I y^i 4£^oJ?c«o 1—5"! jILJjl Jl^IiL y-^S^ 

LabeldSt — ►Label Statement 

Label — ►j c j : | x 

Statement — ► AssignmentSt | ifSt | WhileSt 

AssignmentSt — ► id = Expression 

WhileSt — ►WHILE (Expression) Statement 

ifSt — ► iF (Expression) Statement : ^ j<) 3s* LL C) cAe - 

First (Label) n Follow (Label) ={S_ld} 

P >• DB| B 

B >Ae 

A >>bS|S 

S >>aD|Ba 

D >>aD|d 

lJ>I j_5" ^_SL_) u yJ y )l dj jjl^J j^-o .^jlui «^3>"3 B L A jO jj i-jKj ,^3^3-' diajlj lJxj ki^I) jLcl B jO y L A jO^j (^5* oJL> j£ dj>uL_>- 

j_ib I ) ia_)l^j O^J3^ ^ wJl ^ u L -3'^^ ^Jou .C— jI l_sI^5" 0^5" jJb ^t- 1 *^^3j O^J3^ Jui 4j idl^^A ^j^lS"! .^^-oJ ^L?ul L^.olj 



TV 



j s oi 



o^ta jl j_9 i— ^ ) jljJLo jjLo j«^ B 4j -b^J j-o ^j^lL-j ^ A 4j -b^J j-o jiajjj j«^ 4«^jta «^^J>^ B L^.o^j A ^jjujj jLc! d_Lajlj i— B^ A jO j->3^ 





A 


R 
D 
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q 
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R 
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P 
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1 
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1 
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1 



' " ' j3 ' ° u ^ *^ L5^3^ jSii^Sij L ^y^j jj'Lo ^j^LiLo ^JI^iLo jIj^-> 3^ ^^jol Ij ^^-o-i < >j-^ ajL ^jio^j^- j^ Ij jj'Lo jiAiiil ^j^jlSI 

j\ ^j^> ^Lsr <»_. Boolean 

.OjJj^^o ooLiLujI ^ol-i' o OR jl £-o^>- (J-o-c iS^r *J 3 ^5— J ^5-0 coLiLujI AND L ^iilo' o " ^ " (J-a£ 



LL(1) (Oji U^ly" Jj Juj'-f-f 

A -> a a| a (3 | y 

First (a a) n First (a (3) = { a } 



A^ a B| y 
B^a|(3 



A-a(a|(3)|y 

:^^-oJ jJj Juj jj j Oj^«aj Ij ^JL*_9 ^JUpu oJlJj djljl j-ol j5" jl S f jj j— j 4j i^^J j-« iA£>l^3 ^jl^j'^-o (_£ j-^ j^l5*L9 ^j^^j jl o^LlL^jI L 

ft 



1 1 W| Q| C 
id U 

U^:=No l'('M')' 

s 




id: a U 

JuL U — >'. = No (j^j J^S aS Ca}& ^jl^j'^^-o j^JtlaS j3-laj btij! aS" ^^-ii^^-o ybLLi : = iS^3j3 j^t^^ cs^^^ ^ 

. JlJjL JuI^j^-oJ LL(1 ) j-ol jS^ pJb jL 1 JlJjL 4J_Jj|«i Sr 1 -?" ^^>- Cjj^aj JxJ^S j-ol j£ jS^\ cJL> .ti^Jj ^_)L?djl 

A^Aa|(3 

:d5" ^^-jj oLoi jI ^^sLS" j-ol^ jj^^j ^-^-0 ) ij^ 3 ^ < -*-%c?' 

First (A a) n First ((3)^ 



:d5* C^cjI ^^l^ L?cJL)I 



first ( A a ) n first ( (3 ) = (3 



: ^ 



first (A a ) = first ( A ) = first((3) 

cl3 d S" oJ JVju -jI jlj l--o ;Jjj J j| d ; LL(1) Oj3 yaj A d j I33 ly* ^ clji JjJ J ^Ij ; 

LS JS ^j-s U j_a> ^1 jjLj .jujL^ d_oU a ji*^ Ij ji^o I 3 jlil (3 I d5" c^J (^La LS 15' ^ jS jSjULj A -> Aa | (3 

.^13^) Jjl^Lo JjL A |S jj j jl (3cxcx(x ot 



fa 



a. 



.^^j •XS>\^> jij Cjjj+oj Ajj&o C^>j^> (3ct(X(X <CL*I)j (S^ji (m r*i?> J* Cyi) *i 



A^p B 
B^a B I A 




A a 



A 



t 

fc> 



A 



P B 





B B 

s^^B 
a ^B 



a B 



TP 



A^Aa | (3 



A^(3 B 
B^a B I A 



A^(3{a} 

E ^ E+T| E-T| T 

T ► T*F| T/F| F 

F ►id| No| (E) 

E — E (+|-)T| T 

T ►T(*|/)F| F 

F — ►id| No| (E) 



.jL»jjf jJjJuo LL(1) Cjj^aj \j CjIjLx. j-ol^5" Jl^-o 

jjj -"'^ o E t_S* JLo |0 jj L E~T ^ E+T ^l^S ^ .jk-uLoJ ^?y> E j^J^s 4j 



E- 
T- 
F- 



. T { (+|-) T} 

. F{(*|/)F} 
► id| No| (E) 

.JlJjLJ LL(1 ) j-ol £ C^-jl j-ol ^5" jJ> A — > A ^15" jO ^3 L ^^-J J^I^B Oj^*<£) 

Ij^jjI l^—jLj LL(1 ) |Oj_9 a_j j_ol £ J;^' .jLiLj LL(1 ) OojI jjSC^-o j^l £ ^\ iJuiL <cJulo ^5^-3 LS ^j' J^lji (_j j-ol 4jjuL> 



LabelSt 
Labet 
Statement 

AssignmentSt 

CallSt 

ActualParams 
Expression 



Label Statement 



+ id:|A 

^Assignment | CallSt 



_*Jd = Expression 

-►id '(' ActualParams ')' | id() 

Expressionl Expression. param 
-►id I No 



juL IjJ «^^>3 Label ^jLwo jO y ^\ jj^s j-ol ^ 

First (Label ) n Follow (label) = 
First (Label ) = { Id } 

Follow (label) = First(Statement) = First(AssignmentSt) + First(CallSt) ={ Id } 
First (Label) n Follow (Label) = { Id } * 

^_>_o ^aj' (jl^— 1 ^ o-j j 1 ^ oOJfel *£^o I ) '^ji^^ L&bel oJjbLi^ jLLalil d^_»_aL£jLib l^jj O-^—J LL(1) j-ol^5" ^jI ^jLj 

,aj_9 4_) ^ Jjj^-o l^Ijh Label — »A I j 3 ^ ^UcUl j jL' Label — ► id : ' Ll *S cJ>f 

»-_sL_> ojui o^Lfti--jl oj^ls i-5o ^> o-o->-j Label ^L-o f> y jl aS* ^.L^ y& 3 ^^-i> cijo Label — ► A ^ juL LL(1 ) 

: .A^jii^a ( Jj i Juj ^jj Oj^aj j^il ^5* .03 ^ j-Lai jJ> t - J j5* <a J ^^.^ 3 L> Label jL 

LabelSt ^ Statement | Label Statement 
Label ^ id 

^jJjfSLs J_»x jl L JuL ^ First(Statement) n Follow(label) = {id } * j^il LabeledSt ^ 

.0 ^S" ^jj^SjLs- lj La IjJjl JuL j^Io : o JjjI ..i^oJ (JjA^i LL(1 ) |» ^5 dj Ij j-ol j5" 

LabelSt ^ id = Expression 

| id '(' ActualParams ')' 
| id : Statement 

LabeledSt id St 

St — ► = Expression 

| '(' ActualParams ')' 

| : Statement 

pL*;! Ij (^j^j^ifli J^x. JuL 3^ Statement 

Statement — > Assignment | CallsSt 

^^i^ Jj-v jjj ^j3^ Statement <^ y> oj^li CallSt 5 Assignment ^jSjU- l 

Statement - id StTail 

StTail -= Expression | id '(' ActualParams')' 

■S^S Jj.Juj LL(1) |» ^5 4j I j ^jj j- '^ : oiy^ 

S -^LAB 
L ^d I A 



A ^d A 
B ^Bb 



B a 
A 



<U Vb 4j jjstj' JjJl^ ibol -V-f 



j- '^ *i Ajj^j LL(1) ^Laj^lj? jSiLJs-6 <UiLjjj (_jjLi>Lo Ajj^ti Jj^^" 

S^dAB I BaB 
A^dA I Ba 
B^bB I A 

f A 



jJj duj5*Li Lib AS-^&S^o ^j>\ jl O^LlL^jI L O-cjJu ^jL^o ^[fya y ^1 y \j jLc I A£-<^gS*js 



First (S) = {d} + First (B) 
First (A) = {d} + First (B ) 
First (B) = {b} + Follow (B) ={b} +{a ,b,$ } 





a 


b 


d 


$ 


s 


BaB 


BaB 


dAB 




A 


Ba 


Ba 


dA 




B 




bB 







L>\ JuL j-ol jS" JjjI y_ 



o^iiLwjl L lj ddabbb ^> y_ .ata pbul <b vi 









$s 


_ddabbb$ 


s- 


— ► dAB 


$BAd 


_ddabbb$ 






$BA 


_dabb$ 


A- 


— ► dA 


$BAd 


_dabb$ 






$BA 


_abbb$ 


A- 


— ► Ba 


$BaB 


_abbb$ 


B- 


—►A 


$Ba 


abbb$ 






$B 


bbb$ 


B- 


► bB 


$Bb 


_bbb$ 






$B 


bb$ 


B- 


— ► bB 


$Bb 


bb$ 






$B 


_b$ 


B- 


► bB 


$Bb 


b$ 






$B 


$ 


B- 


— ► A 



^_j_ju J - ?.^ 4_oJL>- O—o"^ <S^3j3 ^ ^ > 3Jis a |° >■ j- 1 - 3 • I ^5 j * > is a j^' f>* j -1 - ^.j^ 

*C_*I>j jlS" jit! j^^-^J i^yi^ ^ jJbLL? 

O d ^jl )L jO jj 45" j 1 ^ j° ddclbbb$ 4jLaJ>- j£> y Cj^3^ oJJbLjLo L ^^Jj^o jLcJ jO 4j -Ls^J j-o lJlOj jl 4j j^u (J-oX. 

.Ji^j^o £j->jl J^^"?" ij^*^ J 1 - 1 ^ jiaj-jj^ d jj^--^ *J 




dAB 

j 4j j^u C-^j^. ^jlui jl ^3 dA ^jI)^L***5* 4j jj?u J^Jls*- jl(A,d) ^j^_o j£ -^^j^ i£^3j3 A OiA&Li-o jLLa-ol 4j j^u C^>-j^ Jj-?-^ 




4_ji**j^j ij Cjj^zj C-J>jO ^jjl ^L^J .C--«jI 419 ^5" jl ^3 Bel ^ ^j^A>- jl (A,£l) ^jlSLojO O^j^^o 



cob 




^jl—^-o .^^j^—o B oJl&I jLo jl Lalil 4 ) j^u <Z*—>-j<5 Jj-^b • Cuo I b ^jLL j» ClClclbbb 4jLoJ> j«i (S'^ JU . 3 

: JuiiL jj i j Oj^aj 4j j^cj Oj>j^ <lL> j»o ^1 b' ^1 ^Lo. jI ^5" jl j3 bB ^I_^5" J^Jc^- jl (B^b) 

s 

d 1 *B 

A , \ 

d A b B 




:Jl*jl5* «^L?ul oaulS" (^^-^J (J**^v 



6- 



SimpleExp 


► 


SimpleExp '+' Term | SimpleExp '-' Term | SimpleExp '||' Term | Term 


Term 


► 


Term'/' Factor| Term'*' Factor|Term %Factor| Term && Factor|Factor 


Factor 


► 


Number | ! Factor | ( Expression ) 


Expression 


► 


Expression Relop SimpleExp | SimpleExp 


RelOp 


► 


<|<=|!=|>|>=|== 



























: i_^> LS ^LfjL c^juht) ejljlo Expression ojl^ acI^s 

Expression ►Expression Relop SimpleExp | SimpleExp 

: j £ ^ jSjl> ji j JjLco lAcI^s L jly ^ 1^ A -7 Aa I Jb l _ s JLS' cJb- ^ 

A^(3B 
B^aB| A 

acIjs ^.ju^ ^ ^ p L ajLLo Ij SimpleExp 3 a L .bLLo Relop SimpleExp 3 A ^Ll» 1^ ExpressionVb- 

Expression — > SimpleExp E 

E — > Relop SimpleExp E | A 

. zy>j ijjS jj^Ls 1^1 SimpleExp ^3-0 ^ 

SimpleExp ►SimpleExp '+' Term | SimpleExp '-' Term | SimpleExp '||' Term | Term 

SimpleExp — >• SimpleExp Simple | Term 
Simple —>'+' Term | '-' Term | '||' Term 

SimpleExp — > Term S 

S -^SimpleS|A 

Simple —*■ '+' Term | '-' Term | '||' Term 

SimpleExp -> Term S 

S -> (' + ' Term I '-'Term I '||'Term)S|A 



Expression 




SimpleExp E 


E 

RelOp 


— > 


RelOp SimpleExp E | A 


SimpleExp 


— > 


Term S 


S 


— > 


(' + ' Term 1 '-'Term 1 '||' Term ) S | A 


Term 


— > 


Factor T 


T 


— > 


('/' Factor | '*' Factor | % Factor | && Factor ) T 


Factor 


— > 


Number| ! Factor | '(' Expression ')' 



First (Expression) = First(SimpleExp) = First(Term) = First(Factor) = {Number , ! , (} 

First(E) = First(Relop) )= {<,<=,!=,==,>=,>} 
Follow (E) = Follow (Expression) = {')' ,$} 
First(s) = {+,-, | |} 

Follow(s) = Follow(Simpleexp) = First(E)+Follow(E)={<.<=, !=,==,>=,>,')',$} 

• ^t^" ^k^J o' ^ y~ ^i'j^ 3 (Ji*^ LL(1) p ^3 dj Ij ^j j j»ol ^5* _ Jli-o 

S ^ SA I BdA 
A -»Aal b 
B -»bal BdIA 

S -» BdA {A} 
A ^ b {a} 
B ^ [ba ] {d} 

y _j o j3 ^ ^1 ^ L, .jui L^j LL(1) jJ/First (B) ... Follow(B) = {d}#A ^ LI 

S [ba] {d} dA {A} 
A ^ b {a} 

: ti^j^o jJjJuj jjj Cjj^aj j-oljS' ^y\ y^~> .C— jI {d}Cl = d{d} 45" jI ^fl^ Lot 

S -» [ba] d {d} A {A} 
A ^ b {a} 

C L_j Ij d{d} 3 , B L_j Ij [ba] Ijl-iJ v j » j_ jI (_jlj— ; .03— «J jJjJljj ooLo |» ji dj Ij j^jI j5" Jj^^?" ^^Jy o'y ls"° 

: o^«J ^jjjSjb- JuL D L Ij A{A} 3 

BCD 
A^bE 
E^aE | A 
B^baB | A 
C^dF 
F^dF | A 
D^AG 
G^AG | A 

ffcJjta 4jJj>cj J^Jc^- ^L?cjI ji Cji^ji^i 

First(S) = First(B) = {b,d } 
First(A) = {b} 

First(B) = { b } +Follow(B) ={ b } +First(C) = {b,d} 

First(C)= {d} 

First(F) = {d,b} 

First(D) = { b} 

First(G)={b,$} 



jo .^b jl^ ooLi^ol o j3 ^ LL(1 ) ^L&jJ/ ^ jly ^ Ij Recursive descent parser L Lr ^5jl deals' ^la>/ 

jl o^Lu *-jI I ) I Ij j-ol ^5* Acl^S jj ^jjl 4j .ki^j^o ^L?ol ^jLoJb 4j jj jj j L Jl^j 1 — j° j-> 3 i^^-*- (° J- 5 l^I ^ <^y J 3j 

.C— jI j5*4jjj?u 4_olj jj jjf ^jljl^J>- 3 ^L?ul ^5"^L*j j ^jjl Ooj^s ljJ .J^uLoJ ^0 4_aU jj jjf dj Jj Jk_J' ^ILi^jL ^^>- ^-jl^j 
liAAki^g-o ^LjLj Ij Lib j-oLLo lJJj jju 4j -b^J j-o oIj^IL—j^ jLl>-L*j 4^* C^**jI C ^jbj j-ol j5" jl ^JL>s*j jj j j-ol 

VarDef -*Def;VarDef | Def; 
Def -»Type VarList 
Type -> int | float | char | double 
VarList id,VarList | id 

Iiijj jLitl^> jjj y>\£ d^Ij .OOjS* JjJuJ LL(1) 4j JuL 3 (?ljJ>)Oo~-J LL(1) j-olj? jjJ.I 

VarDef -*Def;A 

A VarDef | A 

Def -»Type VarList 

Type -> int | float | char | double 

VarList id,B 

B VarList | A 

.o^f j]js CurrentSymbol ^ ^ b* ^ ojjl^>lji NextSymbol 

:C— jI jj j Oj^aj ^ILjL5"jL 

void main(){ 
InitO; 

NextSymbol(); 
VarDef (); 

} 

j-SJUbo* L ^ oLjJ ^.-.jj ^1 jj ^1 jl JJ ai - o_J Symbols ^ ju ^jU-i ^ jl ^^1^ ^^^-o Current Symbol 

jLj jo 0^-3^ oUJ ^lyl (jji^ Symbol 
enum Symbols{S_Semi, S_lnt, S_Float, S_Char, S_Double, S_ld,S_Comma }; 
Symbols CurrentSymbol; 

Jl 5j c^-jL ls _o olo Curent Symbol J_^b 5 ^^it-^j' a^U ^ 31 1^ ojJ (jjiJ ^SLJbci' aSC^I 3I ^ 
jjl 4_ ; LS _ il^j |0 ^p' j 5 ^L-o c y y" iS^j 3 . o^3j o?-^ ^ If? jJ" (° y j— j |°L> VarDef ^Jl^ ^jjl^s-l VarDef 

void VarDef(){ // ^ JI 3J 

Def() ; // Def ^L= ^ JI 3J J^lj 

Expect (S _ Semicolon ) ; // o 3j ^ ^o 3j3 S_Semicolon oj^L^o 
A() ; // A ^L= ^- JI 3J ^l^i 

} 

jUaUl d—L^j^j ojL-clij .oo^s* ^l^-lji Def Jl 3j Jul VarDef JI 3J ^IjloI ^ oj^L^o aT ^^U^ 

a-^/ jlj_s ^l^ljiojy, S_Semicolon ^IjL. L> Expect ^ 3jLr o Semicolon jl ojJ oa&L^o 

JI 3j jj-il jlJ" .0^^ d^jLio S_ Semicolon L jJ^f ^Lo Expect J>b ^ CurrentSymbol ^\ ^ .c 



void Expect ( S: Symbols){ 
If (CurrentSymbol == S)// 

NextSymbolO; 

else Syntaxerror(); 

} 



^jLjo^L. NextSymbol ,Syntaxerror ^U^u^ ^ 

II \j ^Jou CoJ 



void NextSymbol(){ 

CurrentSymbol=lex(); 

} 

void Syntaxerror(){ 
cout«"syntax error "; 
exit(O); 

} 

J\ Expect a_oU y_ j±j I jyL ^11 

y 'j Cjj^aj iJ33^ J"°L^" lS^ y. ( - 5^^"j^ J £ *-*-*-* b ^' j^^-^ ji^> iJ33^ L^i^v ^ ^J"^' J^ 1- *"?" ^ £ *~?"3" 1 ' ^ •f^ J ^°^ OiAibLjLa lj 







•> 


$ 


id 


int 


float 


char 


double 


VarDef 










Def;A 


Def;A 


Def;A 


Def;A 
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void A(){ 

switch(CurrentSymbol){ 

case SJnt: 

case S_Float: 

case S_Char: 

case S_Double:VarDef(); 

break; 
case S_Eof: return; 
default: Syntaxerror(); 

} 
} 


void Def(){ 

Type(); 
VarList(); 

} 


void Type(){ 
switch(CurrentSymbol){ 

case S_lnt: 

case S_Float: 

case S_Char: 

case S_Double:NextSymbol(); 

break; 

default: Syntaxerror(); 

} 
} 


void VarList(){ 
Expect(S_ld); 
Expect(S Comma); 

BO; 

} 


void B(){ 

if(CurrentSymbol==S Id) 
VarList() 

} 


A VarDef | A 

Def -»Type VarList 

Type -> int | float | char | 

double 

VarList id,B 
B VarList | A 



a\y> Ji'V LL(1) 

Lc 

Expression — > SimpleExp{ RelOp SimpleExp } 

RelOp — > <| <=| <>| >| >=| IN 

SimpleExp Term{ ( '+'| '-'| Or) Term} 

Term Factor{ ( V'| '*'| DIV| AND ) Fator} 

Factor —> Number| NOT Factor| '(' Expression ')'| Variable 



Variable -> identifier { '[' Dim ']' } 

Dim — > Expression { ',' Expression } 

Begin init; NextSymbol; Expression; End; 
(* Expression — > SimpleExp{ RelOp SimpleExp} *) 
Procedure Expression; 
Begin 
SimpleExp; 

While CurrentSymbol in First(RelOp) do 
Begin 
RelOp; 
SimpleExp; 
End; 

End; 

(* RelOp -> < | <= | = | <> | >= | > | IN *) 

Procedure RelOp; 

Begin 

If CurrentSymbol in [S_Lt, S_Le, S_Eq, S_Ne, S_Ge, 
S_Gt] then NextSymbol else Expect(SJn); 
End; 

(* SimpleExp -» Term {('+'| '-'| Or)Term}*) 
Procedure SimpleExp; 
Begin 
Term; 

While CurrentSymbol in [S_Add, S_Sub, S_Or] do 
Begin 

NextSymbol; 
Term; 
End; 
End; 

(* Term -> Factor { (7'| '*'| DIV| AND) Factor} *) 
Procedure Term; 
Begin 
Factor; 

While CurrentSymbol in [S_Div, S_Mul, S_lntDiv, 

S_And] do 

Begin 

NextSymbol; 
Factor; 
End; 
End; 

(* Variable -> Identifier {'[' Dim ']'} *) 
Procedure Term; 
Begin 
Expect(SJd); 

While CurrentSymbol = S_OpenSquareBracket do 
Begin 

NextSymbol; 

Dim; 

Expect(S_CloseSquareBracket); 
End; 
End; 



«^ "> jl_ S* 4 ) 4j oJ«I) Oiita 4_aLj ^j^-o ^LLaJ> oJt£bLil*-o jl (_j**J JlJJL j^Ls jJjL-oL5* 1— 4jf jL?cJL)I 4_!L*,_o .C— jLLi>- jl 

if ^Lj> 4_j ^Id—oU y j£ j 5"l 4j^oJ ^1^ AS" jI ^jjI 4l5o .AAJ) t j^J>cJlJ JjL-oLS" jl d_L> j»o ^_5o jJ) lj LLa>- ^Ijou ^^iSljJ^ ^ AflO <Lotal 

^pl ^1 Laj> ^1 ^(°L*j ^ oJlJiJ olj-aS' Jf (_£L> jI <^oL_jj i-^j aS" uf OjJ oiAibLi^ L jJLL-ol5* tAiS* ^jl^ uf L&Lj_*i>I d_aLi^j 

.juLoJ ^L?ul Ij LLa>- jjIjoJ ^^iSIjo ^1 ^ jojV |oL_j jjIjuu ^Ijo JjU-oLS" jl 4JL> j_o aS" juiL jJ>l9 ^ aiSo j^Ls> 

I ibO >Ij .iJ Oc^>- *^L_9 45" Ij j t^^Jl^j j^iaJi-o ^jI ^1 .^^Ii^-o djljl JLl-o j <LLaJ> jl 4_!L^_o ^T^- 1 ^ y^ 1 (_^l 

:Jo ^y--^-) j-LaJ i«^^J oJlJj 4jIjI 

(* ConstantDefPart Const ConstantDef 

{ConstantDef} *) 
Procedure ConstantDefPart; 
Begin 

NextSymbol; 

ConstantDef; 

While CurrentSymbol = SJd do ConstantDef; 
End; 

(* ConstantDef -> id = (NO| id); *) 
Procedure ConstantDef; 
Begin 

Expect(SJd); 

Expect(S_Eq); 

If CurrentSymbol = S_NO then NextSymbol else 
Expect(S_ld); 
Expect(S_Semicolon); 
End; 

(^Uai- (^Ijlo AS" y_j Jk5" AjJoS Aj Jj-Sl 

Const 
a := 5; 
b= ; 
c = 8; 

^jI^I^s ConstantDef JI 3J jjji ajj^ ^L> 

SyntaxError JI 3J Expect J_^b ^J^L; y&lt S_Assign ^ jl := ojJ jUiul ^i">L^ ^ ^ 3jLr o S_Eq oa&L^o 

Aii^ jjj o j3 -£> aj SyntaxError ^fl .c~J SyntaxError o^sCL^ ls Sj 3 Sj>- aisCj L?tjJ .0^^ ^l^l^s 

Procedure SyntaxError; 
Begin 

Error('Syntax', LineNo, C0IN0); 
End; 

jL^s, CurrentSymbol ^Ij-^o .Oj-J'^j )jJ> ^^l^ o j3 _o Expect J_^b ^ NextSymbol oJL> ^yJ ^ 

^"^Lcl J—iLoLT Ojj-o a_oU y_ ji* jl C0IN0 j 3 LineNo jJa-j Lk> ^U-j aSC^jI jl ^ .ajL A&l^i- S_Assign 
LS _-j i^_> ^ jl^io jo^sCj LI .j^ jLr o ConstantDef ^ Expect oauI^I^s a> jl jl ^ 3 Expect JI 5J aj Jails' 

CurrentSymbol jIa^o 

IjJ c^olS_Assign L> S_No L; ^ 3 L^o CurrentSymbol I Expect(S_No) 

^l>^l> SyntaxError j^-b ^ ^ o j3 ^ ^ NextSymbol 

Procedure SyntaxError; 



Begin 

Error('Syntax', LineNo, CoINo); 
NextSymbol; 

End; 

S_No jl iS 5 

(jiilj-sl 03^-3 L; .j^2.o 4_obl 0^ jLT <t_. c^-j^-^-o ^--jjo <»_. ConstantDef JI 3J .S_No ^ CurrentSymbol 

JLto (Jj_> ■£<— Li? jsLi^o ojl^oju 03J S_Assign L*jj1 as" LLl> 0j3^> jl (j^jjj f6-^> jSj^> ^jjLx dj L NextSymbol 

^Loj jo 3 .03J jlaIj^- S_Semicolon Jalc ^ CurrentSymbol S_Eq L = O o t ^^ jl ^ b= ; ^ (jjuu jL-j 

jl LS _jo3J ( v^> L?-j.I 3 c^ol S_Semicolon y\y CurrenSymbol ^^^a \y>\ Expect(S_No) j^Jljj^oo iS 

SyntaxError JI 3J jl NextSymbol *s c~J ^ 3 S_Semilcolon oil 

jo 3 (_j3-=t; (_gi La^-jl ^^pAs* SyntaxError Js-b NextSymbol ^3^ ^io *S jo^j^j ca^L^o ^jS'ajL ^j- 

jO j_j j— a (_jljJ oAclij j& ,_U»b <j5ljLo jjjj I £3j (_jl jj .JuiL^^o Jali- I jSjO 3 O-ujI (_£j3j^i ijlialjl ^lij^ CoJ 2JI3 

j_Laj jj) oJ-J-LS' i.o ^3^-0 I ) StOp 4^3^)J?txj ^13--^ Ij Ju3-Ii^o jjfcll=> ^loJ^ls jj> jO y J jl ^j^aJ 4_f LbjO jj jl ^ldj:3^)j?txj Ij^o j3-b 4j 

dj J3-0 ojkds jjJs L ^3^0^ LS Jo3J|^^>- l& J jl 3 ojui <>jul3-> jj' j jjjjT SyntaxError ,_U-b ^3-^1 -^j-^^ < ^- 9 j? 

SJd jl ^ ConstantDef J^b ^ ^1 / j_Jo ^ ^ Stop 

l _ r -_. ^.lap joL UJL^o S_Semicolon jl ^ ^3 JLr o j- 1 S_Semicolon jUiul jl jl ^ 3 S_Eq ^jyo jUiul 

^j^-ojn 3 o-jI (_j jSjo ConstantDef oahS" 4^ S Id J^Li Ia^ y ^1 .jJj^ jl jS ^3^ yulii jujly^ ConstantDef jl 

j_) j Cjj3_^s 4_j t jl3_j^ 5 _xj lj Laj^j ^—yy d— ? ^3-1) J&LL3 jcj^'^-o ConstantDef Part ^3^- jl jou ^s - ^jUbjo ^3^ 



(* ConstantDefPart -> Const ConstantDef, 
{ConstantDef} *) 

Procedure ConstantDefPart(Stop: set of Symbols); 
Begin 
NextSymbol; 

ConstantDef ([S_ld]+stop) ; 
While CurrentSymbol = SJd do 
ConstantDef ([S_ld]+stop) ; 
End; 

(* ConstantDef -> Id '=' (N0| Id ':') *) 
Procedure ConstantDef(Stop: set of symbols); 
Begin 

Expect(S_ld, [S_Eq, S_No, S_ld, 
S_Semicolon]+stop) ; 

Expect(S_Eq,[S_No, SJd, S_Semicolon]+stop); 
If CurrentSymbol = S_NO then NextSymbol 
Else expect(SJd, stop+[s_Semicolon]); 
Expect(S_Semicolon, Stop); 
End; 

Procedure Expect(S:Symbols,Stop:set of symbols); 
Begin 

If CurrentSymbol = S then NextSymbol 
Else SyntaxError(Stop); 
End; 

Procedure SyntaxError(stop: set of symbols); 



Begin 

Error(Syntax, LineNo, CoINO); 
While not(CurrentSymbol in stop) do NextSymbol; 
End; 



E -» e1 e2 e3 en 



i=1...n-1 j=(i+1)...n 

s l°Pk e i\ = \ Fir M{ e j) + s top(E) 
stop(e n ) = stop(E) 1 



E e1 | e2 | | en 



Stopie^ = stop(E) 
i=1...n 



E {e1} ^L^-j- 



Stop(e l ) = stop(E) + First(e l ) 



Begin 
Init; 

NextSymbol; //^^J jfiUbu- jl 
ProgramX([S_Eof]); ll$\ ■) ^ jili <ujL> 5 p ^ jlfaul 
End. 

(J-JLpcj 'jJ-o-C j-ol ^^5" ^jLjI ^ ju ^Jj 1_9 ^Jj>I^ Ij jj^jj j-ol O—jI oJui) jj^o jl ^j^L^- t _^^j O_o— *3 ^jI 

.^jbjlj-i grarnmer.txtjoL-o Text ^v^lk^l ^ L ^^.o jjii y>\^ asIjI ^ ^ jSLJbu jJ^ d^u 

:o^L*j j-ol^5" 4j^oJ ^I^J ^jjl dj .lUm jI 

S -> cA | BdS 
A -> aAB | d 
B -> bB | d 



Grammer.txt JAs ^ 



6 

ScA 

SBdS 

AaAB 



Ad 

BbB 

Bd 



ji i j jo main LS JL^I ^ ajju .c~J ojui ^^^o JjU ^ia> jL-j oIjuj ^ilj L sc\$3 ^Ijmj grammer.txt JjU jl jL-j ^jjjl 
jo Statement 

Void main() 

int noRules, // JL^J/ ^ acI^s abmi 
len; ii^^^j^ dJUj> l^-o^j'oljmj 
char **rules, //^l/ ^.yL 

*Statemen //jjL-dr ^ 3j3 

rilleSl AjIjI y>\j? Jkilji (j-JjjLo JlJ^j 

NoRules=ReadGrammer(&rules, statement); 
Rules //jkil^ ^.^'Lo jl oUi-JL statement &^ oob> aJL^- 

Len = TopDownParse(rules, statement^, NoRules,0); 
If (Ien!=strlen(statement}((clrscr;puts3//;") 

(_jLLi>) j^iL o^^SoIjlo ^Lotal ojui oota dJUj> j^>l li' ^^^i L j : JL?cj' jlS" jo LLl> |»Lj ^"^Icl 



coj^jI^ grammer.txt J_>li> J-^-b jl lj j-ol^f ^1 ^l^l^ ReadGrammer ^.U d^U^ jl )^ ^J^^ 

jXjL-j jl POrd jljo\j\—i lo^'^j' ojuii ^r?c^-o ^jLSlo jj> L&^SoLxJ 4j|jl £ 3 j-^> O^J^ .JJbii^ jl^ L&4j|jl 4j Lb^SoLtJ jl djljl ^_5o ^Jj>|j)jJ) 

Ajljl jb_>Lj (juii 4jIjI ^j^tj ^jjl ^IjcjI iS^ji 0^5^ ^ '^5^ ^^l^> oj^li ^5o ^^b- l^j I jj& .^^-ii^o jj^LL? 
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cjj^> Rules dS - 

ReadGrammer^U 



int ReadGrammer(char *pord,char *statement) 

// Jul^i-^ lj (_J^3j3 dJUj> jJjU ^L^ljl jl .A&O^ JLiiljl &\ayys ^j-j^j'L 4j (_J^3j3 ^.li jl lj j-ol 

File *fp; 

Char line[100],**rules; 
Int I, NoRules; 



Fp=fopen('Grammer2.txt','rt'); 
If (!fp) fp=stdin; 
If (fp==stdin) 

{clrscr(); printf('No Rules'); 
fscanf(fp%',d,&NoRules); 

rules=(char**)malloc((NoRules+1)*sizeof(char)); 

rules[NoRules]=NULL; 

for(i=0;!feof(fp)&& i<NoRules;i ++) 

{// ^-j^'Li jjjoj^l^ job jl^s 

fscanf(fp%',line); 

rules[i]=malloc(strlen(line)+1); 

strcpy(rules[i],line); 

{ 

pord=rules; // j^I^s ^y^ j^Io^j 

return NoRules; // & L- J^c ^ j^I^s abmi ^b/^ 

} 

^Ij-i-l^s L> jj1_g_j < _ s __o statemwnt ^ j^Lois" ^5-0 dJL3- jj^jI^> 5 Rules j^cl^ ^^Lo J^S^j L j^sl 
jLcl ^j-i Rules[start] jl J^*; J-^ csl* 6*' L> J-^cTopDown Parse 

jj> I — J ^j— jj ^1 J— > ^ Lu^jjL;— J jO .Jl^Il^O jl^l j-ol |S Ji j—J L ^^SULLstJ jl5" jl^l jJ> IjJ iC^-jl jSUa L <_£^L^O Start jljJLo jIS" 

1 Aiijf jlji Statement[ix] 



int TopDownParse(char** rules, char* statement, int 
start, int NoRules, int ix) 

//.CoJ jkcl^s ^Ls- Rules jiJjU 

//.CojI jUiLil lij^-o (^Lj-o |» ol\cIs (_g^L=>- Start ^LoljL 

int i, j, k, m, NewK; 
char leftterm, input; 
//1 -Match the leftmost 

input=statement[ix]; //input ^jllo ^ ^j^i fy 

// Ji-b jo dT j^o^ jUj I jljjio StartWhichRules t b ^l^l> L 

// jllaiil ^j^-o |» jj ^jLa^ jl |oljk5" Rules djjjl 

//.^^ jlcl input ^js-j |»y L rules[start] 

I = StartWhichRule(rules, input, start, NoRules); 

if(i<0) return ix; 

//rules[i][0] 

for(j=1 ;k=ix;rules[i][j]&&statement[k]&&i<NoRules;j++); 
// J^b jo *S j^o^ jLu I jljjio StartWhichRules j>\^\yS L 

// jLlaijl ^jj-o |» ^jLa^jii j\ ^ loijii" Rules djjjl 
//.^^ jlcl input ^e^. Ij rules[start] 
if(isupper(rules[i][j]) 
{ 

for(m=0;rules[m][0]!=rules[i][j]&& m<NoRules;m++); 



NewK=TopDownParse(rules, statement,m, NoRules,k); 
|f(k= =NewK) return 0;else k=NewK}; 

if(rules[i][j]= =statement[k]) k++; 
return k; 

} 

o j3 _o p^j; ^La^ij^J* jl j^j^J p\±s Rules ajIj! J»-b jo aS" jj&o^ jLu I jljjio StartWhichRules ^l^l^s L 
^ ^ oj-i^o ^j^^o StartWhichRules t b ^jL^Ls L jLcl input ^jl^. ^ l rules[start] ^ jLkul 
o ^ ^ — ^ j^lsL cjj^> .jjjT jLcl Ij rules[start][0] ^^--v. i° ^ is^o* 3 ^y* joijcT' input ^j-o^^Lo 

jis\->_ L .jLiL rules [start][0] I ij 3 L^o Jul rules[i][0] 6*' ^ -^j-^ls- ^kj^ i j^- o' aJk£ ^ lt^' °jL<>-i ^ 
L. 

^LUj NewK ^jL^I ^> 

jl t J— (^j**?.^— 'I jl o^LiLo j>— jL j^jI t jj — j I jljuLo ^-^l^ .c--«jI statement 4JUj> ^jlo^^Lo p ^j**^ jjI 

cj 3 LiLo ^La^i^-^i* jl j^j^S ^Ij-T oj_^s' jLcl input Lr ^_i- J ^ ^j-^^ ^^^o StartWhichRule £>b 
JLjo ^ j-£U^' »^ jlj-i rules[start][0] l ^ 3 L^ LeftNonTerm <^Ll> j3 ii~o ^ .c~J rules[start][0] 
LeftNonTerm l ^ 3 L^ rules[i][0] V 3 I ^ rules[l] ^ JUo <b c^Lc <b L c~J ^Lo ? y ^1 jl ^ 

Oj3_^> iJuiL ^L-o ^So rulse[i][1 ]jfl .^^^ jLcl input ^ l _ r Lo tJ i : o ^ L rulse[i][1] ^ LjLv 3 j-iL 
£1^ *j jl^j ,35^0 jfl .o^i ^ jLcl input 

J-J^-o J ol5* 4 oli^J .^^ oJ £j ^-*J lj j^JLJL?cj jLS" jLcl y+i AS-^oS^a jl O^LlL^jI L ^jl^j'^o 4jL> j_o ^fl j£ ^^j^ t^^* (° ^ ^J* 1 

#include<stdio.h> 

#include<stdlib.h> 

#include<conio.h> 

#include<string.h> 

#include<malloc.h> 

#include<ctype.h> 

int ReadGrammer(char **pord,char*statement) 
{ 

FILE *fp; 

Char line[100],**rules; 
Int i,NoRules; 

Fp=fopen("Grammer2.txt","rt"); 
lf(!fp) fp=stdin; 
lf(fp==stdin) 

{clrscr(); printf("No Rules");} 

fscanf(fp%,"d",&NoRules); 

rules=(char **) malloc((NoRules+1)*sizeof(char*)); 

rules[NoRules]=NULL; 

for(i=0;!feof(fp)&&i<NoRules;l++); 

{ 

fscanf(fp%,"s",line); 

rules[i]=malloc(strlen(line)+1); 

strcpy(rules[i],line); 

} 

if ( Ifeof (fp))fscanf(fp%,"s",statement) ; 

*pord=rules; 

return NoRules; 



}//End of ReadGrammer 

//This function matches the leftmost term with input 

int StartWhichRule(char **rules,char inputjnt startjnt NoRules) 

{int success, I, k; 

char LeftNonTerm; 

LeftNonTerm=rules[start][0]; 

//Look for a left terminal in the production rule 

i= start; 

while((rules[i][1]!=input)&&(rules= =LeftNonTerm)) I++; 
//Hint:here is a catch — -ERORR— -Find it out 
if(rules[i][1]==input) 
return I; 

//Look for a left nonterminal in the production rule 
for(i=start;success=-1 ;rules[i][0]= =LeftNonTerm &&success<0;l++) 
if(isupper(rules[i][1 ])) 

{for(k=0;rules[k][0]!=rules[i][1]&&k<NoRules;k++); 
success=StartWhichRules(rulesjnput,k,NoRules); 

} 

if(success<0) return success; 
return 1-1 ; 

} 

int TopDownParse(char **rules,char *statement,int startjnt NoRules, int ix) 
{ 

int i,j,k,m,NewK; 
char leftterm, input; 
//Match the leftmost 
input=statement[ix]; 

i=StartWhichRule(rules,input,start,NoRules); 
if (i<0) return ix; 

for(j=1 ,k=ix,rules[i][j]&&statement[k]&&i<NoRules;j++) 
if(isupper(rules[i][j])) 

{for(m=0;rules[m][0]!=rules[i][j]&&m<NoRules;m++); 

newK=TopDownParse(rules,statement,m, NoRules, k); 

if(k==NewK) return 0; else k=NewK}; 

else if(rules[i]0]==statement[k])k++; 

return k; 

} 

void main() 

{int NoRules, len; 

char **rules,*statement; 

NoRules=ReadGrammer(&rules,statement); 

Len=TopDownParse(rules, statement^, NoRules, 0); 

lf(len!=strlen(statement)){clrscr(); putsfERROR");} 

} 



? c^j> Look Ahead -.f-X 

LL(1) (Jj-olj? ^ dj 3 jL^lS" 

? j^-S--o |<»L>tjl Cjj^o is> 4j ^j^j Jkilji i-jjo- : f—f 



? Oo~j> jLL-oLS" ^So LLl> ji ^>^-^j jl jjl^' ° : 

: Ju j-»-5o jiaJ Oo^uJ jLl>Lj ^IjJ Ij jjj J"°L^" ^ CjiJ*~* 

S - (L) | a 
L -> LS | S 

d_JU^> id_jjj>cj J^j^s- jj— ;l jl oiilii -jl L) .jl-^^S" oLpuI jj^jLi dj VL ajJ^cj Ji 1 ^ o' ^y*-' iji 1 -^ Ll_( 1 ) pji dj Ij j^jI ^5" ^l 

.Jl*_)1«J J>L?ul a^lsS ^JLo^jiLo jSULJLstj ^_5o ^l jj dj jj?u J^jj^- o^^oJ ^Jj Jl*j LL(1 ) jO j3 dj Ij jj j j^jl j5" — T ^jJ j^jJ 

3 J^ 1 -^-?" jl o^Lfti— jI L dS ^L?ul ojjj5" ^LojjL^ 

:Jk_JL5" ^L?ul jjj Cjj^a 4j >-^j ^Ijj^JI ^jjl ^IjJ .JJbJ Ij (S$^ 

int PredictiveParser(char** ParseTable, int NoRows, int Nocols) 

.^jS* ^J^j Ij ij^^-?" o^ls* L5*^"b ^ 3^ j -1-0 l^^^^- -? 5 - jl ojLlLmjI Lj .ai5" 4_*_^L?^3 Ij ^jL^-o ^LibjO jj ,^1 jj jLcl 

4jL_^-_o jj-o jj .Jk Jl5*^L?cjI ^jl (_^ljJ ^Ul*5"jL 4J_JbL5" jXJLI^j iO^^oJ ^JjJuj LL(1) Ajumj^j jO j3 4j Ij jjj j_olj5" — & Jjj j-oJ 

.Ju j^-^j j-^j j\y Ij LIaJ> jl ^^-^J 

S -> SbB | SaB | LaA 
L -> LaB | LbB 1 1 
A -> bA | d 
B -> Bb | I 

•<XfjS J)L?5jI ^jl ,^l jj j^-^jL dj VL djjj?u jJ^Jl> ^y*ir**> 3 LL(1 ) f jS 4j jJjJuj Ij A ^jj j-oJ jj oJui djljl ya] ' 9" {y> y>2 

iJu-LT (Ji 4 ^ LL( 1 ) jO jS 4j Ij jjj j-ol jj* — Y ^jJj-^-J 

A^a 
A^ A1 a1 
A^ j A2 a2 

An — > A an+1 

.JuJbJ) 4j1j1 L^jjLjj j-ol j5" jii (^Litjj^ jlL^5" l_9 Jl> ,^1 jj ^JS pljjjSJ] i»So — A ^j-oJ 

.iA : *JLS' ^L?cj I ^jl ^1 jj ^I_Jl*5"jL 4JLJbL5* j5*4j t-^j Oki^oJ ^Jj Juj LL( 1 ) jO j3 dj Ij jj j j^l j5" — ^ ^ j-oJ 

.Ju j^^J ^j-LaJ jui Ij LLaJ> jl ki^-^J dJL*^o 



S ^SAB | AB 

A^-Aa |a 
B -> Bb 1 1 

J_Jbti J— «x d_j _j\3u 



S -> SAB | Bda 
A -> BdA | dBa 
B — >■ Bb | I 



jui I LaJ> jl ^J-*-^J dJL^o .Jk_JL5" ^L?ul ^^j^J 4_aU y L^^O^j 3^ L5^ ^ L5"*"***^*jk £ ^-*-^^' £ ^> j 3 ** t -^ J — \ \ j-oJ 

^jL-o (^LibjOjj' First 4x.^-oj^o i_^_*j'Lo^j'l 4_*_^L?c^ L .jJ^jj ybLLi j-^l^ ^ jj*^ j& ^ 3^ l^W* l^^i ^' -OliS" osLjtS iS^3j3 $ 

^.UJ JjJuj" LL(1) ^ i ^ I; jij ^ 

S -> Abd | Bd 
A Aa | a 
B^Bb|b 

.jLj-lf oLpcjI ^jl LS l^S'jL) CURLS' ^SlLJbtj' ^5o ioO^«J jJjJljJ LL(1 ) p^S dj lj jjj j_ol £ -\f Oij"^ 

S AB | ABC 
A -> Aa 1 1 
B -> bA | Abb 
C -> Cc 1 1 



j_5" 4 J*— )L ^-o 4-ojL>- j-ol j5" jO j 4j ^ t jLc- 1 oJuii o^ta d_LoJ> ^j^j^ L5^^ J* ^ ^ij^ d"" 5 *"^ J"° ^ il^ik ^J^ 1 ' 

1^ VL 

^Lib j-ol j5" jl o^LlLujI 4_>^j Alio .titi j5" £j-ka-o LR < SLR 4 LALR <4j p^j^o ^jL^Ii^j 4j i4j j-Ptj J^ljo- f^**J ^5o^5^> 

J a£ jj5-> .JuLoJ col_ftl**jl 4jj\?o jl 4JL> j-o jJb ^L-oLS" ^j^-o dJLaJ> lj ^^Uf-J f j-> K VL 4j j^jLj djjj>u (^IjJ LR(K) (J^^J 

.jL-il Left to Right 

^j-a^o LALR d_J5" .o_J o_Jj jrli^_J Lj Rightmost derivation t_i_a^o R <J>^> .o_J oj^i y&LJi ^1 pU 
^^-o jlj^ coUl^J 0j3^LR(k) j^^j dj ifcjJ^? jl jj^jjisco (_jl jo (jl^j j^j LALR(k) (ji^j .c^J Lookahead LR 
j^2>l^> Jj-B ^-^jji ^3-0 SLR(1 ) LALR(1 ) LR(1 ) J-^s ^l ^ .c^J Simple LR ^.ia^oSLR juIS" .z^J 



<U ^ub <*i>?" J^l -Y-A 

Ot_ xi I > j^JLJL?cj .jjb^ OwjI ^j^_o-o \j j^J-o-t ^^-oJ osLjui \j oUJ j5LLAs*l> aSju\ jl ^j—j VL j^jLj. djjj?u ^j^j "V^?l 



.J^_l5" ^jj j5oL> D<A£-l3 jIj ^jLwO jft y L « cO^oJ jl lj ^Jjta OibLLio j-ol j5" A£.|^3 jl c>A£.L9 i-5o jIj 

jo lj J->b 4_> (jj-JJ jSL^"' jl lt^^-j J^' -^.5^ Reduce L ^l&is' ^^ik^>l lj ^l. 

Shift L JU^jI J»x ^^=1 

(_jl_^o jj djl i_o ll^C d5" 4j j^ej dJLij (_5VL (_jl-^-o jJ Ajy>j (_jl .OjJj p\s>6\ ys\ £ jl oJkcls ^Jo ^Lol RedlJCe L l jXJfclS' (J^C 

jl .^^jio o^l^ ^yLjbl5' jl j-ol j5~ jO jj L ^jL_o jO jj oj^L9 fc^o jO jj 4j t n *^li-o ojL«-^j oj^ls o—jIj c-^o— j 

oj^cii ^LwjI j-i Reduce J_«x jllT Rn J^JI Rn 

iA£>l^3 j^jLujI jj L^-ojj .^^-i) (°L?cjl o^l^ d_Lo->- jIj 4j jl (J-^ tj^- CjUJ (j^l^^ - ^ **tj^ ij^Sj 

ybl_L=. J-jIs 4— <>jL> Coo^ ^j^-o JjLs yb ^L^Jl ^ Text ^^lk^»l L tJ ^-o JjLs ^5Li J^-b ^uli ^ L 4JUj> 

i° jj j jl lj**— - 1 . (3^1 ^5-^' j^^- Otib ^jijbLS" j-ol j5" jO jj j-uj dj ^ j_ol j5" jO iiL?J jl c^?t^5 Oj^3 "LoL^J oJt*ii 4_Lo->- js> t^^j 

'^3 J iS° d"?^ d-o-jL^" O-o^lc oJL&Li^ jlialjl oJi^oJd jjo\ j5" 

j_ol j5" jO jl ^j-^ 1 . L J 4 ojL>- O o*^lc jl ^LLa-o-L^I ^a^S Oc^J> .^^Ii ( ^a?t*JC_o $ jS" L L^cJol 4-ojL>- O-o^lc 

0iA£.L9 sJlJjL S j-ol j5" jO jj jjuj 4j^oJ ^1 jj 4j>uLl>- 

S'^S$ 

OjLc j-oIj? ^IjujI 4j ^1 jjL; .jujUj JjJljj Extended L <ciL 

:oA£L9i E jo y jj* j L ^^1^1 J-o^- 

E'^E$ 

^6 



E '^E$ 

1 E^E+T 

2 E^E-T 

3 E^T 

4 T^T * F 

5 T^T / F 
6T^F 

7 F^id 

8 F^no 

9 F-»(E) 

4__Lo->- ^-0 jS !a__£L> O tAjJ^u AlLij jl j^iaJi-o ^jI .J^j ^0 oJk_>J?cJLwj (cl~b) C/d OjL^C 0>c^?t (35^ J* ^ J^* 



4j j^J 4ijjj JJJ 


1** )| 


(a 


(a-b)*c/d $ 


S,S 


(E 


-b)*c/d $ 


R7,R6,R3 


(E-b 


-b)*c/d $ 


S,S 


(E-F 


)*c/d $ 


R7 


(E-T 


)*c/d $ 


R6 


(E 


)*c/d $ 


R2 


(E) 


)*c/d $ 


S 


F 


)*c/d $ 


R9 


T 


)*c/d $ 


R6 


T*c 


/d$ 


S,S 


T*F 


/d$ 


R7 


T 


/d$ 


R4 


T/d 


$ 


S,S 


T/F 


$ 


R7 


T 


$ 


R5 


E 


$ 


R3,S,R0 



(a -b )* c / d di^> ^yxz ^\y* 



o jj>VL_) ^ ^jl j)^_j>^-o dJL>j> ,oj_9 ^ <c__ ^gjr; •'T o-jtSyj 4j 4 (Shift) JLftijl J-«-c- L ^ (RGduCG) L yLaLS' ^jlitUl 

4_J^_oJ ^1 .O «jI <U «*jl^t oJl^oU LOOK clhGcld L (J**^v (° ^"^Ua^l AS" j> ^3-^3-° |° J* t_5^3^-?" 

2 E^E-T 

E 



T 



F 



( a - b 



99 



R7 J^JIj^a 

la Shift c }lk^1 ^ L JUul 

9 F-(E) 
'(E-b' 

'(E-T' 

VI ,o 



(a - b 

.^^j ^-oJ I y>\ R3 ^J-ojJIj^ILwJ^ coJlJiJ ^j^jL>- E L T dJL^Ls *^L Lol.O— jI ^3^3-oT ^ jj AJ-JLj ^ 3 ) (J-^H 1 . (° VL> 

— Jio j— «j 3 oj—jj i^-jL-^djl R2 jj — ox. 4JL> JjJ JJ3-0 ( J Liiii-j t jj-ox L_jL?tijl L3 ^jXjblS" (J-o-c *-—>L>tiJl 3 ^5 ^^-^ 



(a - b 

LR(1) Aj jjstj' JjJ^ >sbcj.l (5I ^s-^Sj -T-A 

VL jo (j*)3j (J^J-ptj ^JLlL-o ^Jjj35JI ^1 .^3-1i ^-0 £>Ju-oU LR(1 ) ^J^u jj-^b*- ^!I_ij35UI 



j_5"l 4_J^»oJ ^1 jj?u ^1 jj ^JLo^jX^o jO jj jl 4-) jLj LR j5" dj jj?u jl ^^aju j»j .JlJj t j<a^t*l^ 4j jj?u 

.ju-oU^o LR(K) Ij j5*4jjj?u (JlJjL jLj (j*^. K ji5ljo 

4j js>6 J^^^ ^j-jLjI y i-SLj'Lo^j'l Ojy^ij ^jl^j ^ ^j^?' ^-^ ^Jbl^> ^jLiJ oJ)Lj JVj^-ujI ^-5o L (j^-^l 

:Juj_^5o jiaj jJ> Ij jjj j-oljj" ^j^-o-j (°^"^ *^ cJ^ik ^ j-^J l J-o-C' Aa>l^j> 

0) S' — ► s$ 

1) S ► aBb 

2) S ►AB 

3) A ► bA 

4) A ► b 

5) B ► Bb 

6) B ►a 

S$ J^>IS VL 

^j-oL 4j jj>u jJ) Ocft5" jjl^J ^g-o ^jjl jjLo .Jj^Ii jJbLLi S jO jj JuL IjCol j«J j°L?tjl Ij ( J-o-£ j^jjl (jl^-f d ^-* J J jl |J-^ Lol .C— jI S 4j 

^j— j I tjl^— j t ^-o.c-_ **jI S ( J )L_al5" ^j^-o ^JLo->- L d_aU jj jSLis OjLx. dj L ^^^j^ ^LiblS" jliaijl j»j ^^zj jXJLJL?cj jLS" jLcl j^ <VL 4j 

ui^-OJ ^jOS^La j^JL_L?CJ (_^l jJ jJ j lOj^Ajaj Ij jLLilljl Ot-OU^3^ 

S' — ► .s$ 

1) S ►aBb 



2) S 



-►AB 



j-ol jS" -^3^ R2 j^J-o-t L) R1 j^J-o-t Ij j-ol jj" (3^-^ ^ ^jL-jn-iJ ^l jj Lot .^^j juL S jLLaiil j^ dS* o-ot*^ j^jjl j^ 

L aBb 

S' 





B 




jjj Cjj^aj duj5*Li (J-oX. ^j^> 0-ot*£>^ 45" OcftS" jjl^J ^_g-o 4jL> j-o ^jjl b' ^jjl jjb_) .*il*i |°b>cjl lj RO ,_J-o-£ j^g- jI $ oJJbbjLa 

S' — ► .s$ 

S ► .aBb ,$ 

S ► .AB ,$ 



5' ^ 3$ ' ^3-°"' ^j^a^oi-o 3^3^ o_ou^?3 L Ij oJL> ^jjl .juiiL 

*-jI oJ» uLo jJbLLi (Jj^3j3 J ' L*-oLS" uij^ o 4 La->- jl i^-d j^jl jl (_J-^ 3 £3^*^ l ^-^^-- > " j 1 ^ £ *-** ■ ■°* J 1 oJl^Ii ^a^c^-o ^j^JLS* b' ^jjl jjb_) 

jl LaH il S (O j_j j oJjbLLo jl jj^j .tSjta Ij S dj ^jijbLS* jlLaUl jLcJ S ( J_^5LiJ c-^> IjJ t^jta lj S jlLaiil ^^-^ jXLJL?u 



10: S' 
S 
S 



-►.S$ 
-►.aBb ,$ 
-► .AB ,$ 



A ► .bA ,First(B) 

A ► .b ,First(B) 



-►.aBb ,$ 



JLo ^i^J. .Oj-S" obul lj S 3 ^btjl I j R1 



^bul A \SL>] Job 



(w-^-o jj ^j_»_<s-£b dj .JoJub 4J_*Iil^ ^^>^ $ ^>^3j3 j 45* C. 



R1 



^j^J^j^i jl ^ 3 0^ o^b A cj^3j3 l^l j^jLi ^jjI jjLj . 5 ► .AB ,$ 'j J-*^ cJf^ ^ 

yblt First(B) 

C-_*-x_-is3 J 1 - 1 ^ usjLI^-jl .T? J- ^ 1°^^^ ^ ot_ ? 3 • l - > 3-^ 1 1°^-^ ^4 b 3 R3 ,J-oX b Jub j-ol j5* j-J A ^L>ul (jjl jJ 

4j jul^ij b jc5" oj^bLLo Ij First(B) S ^ .AB ,S *h 3 ^ * ' rt i ^" 1 ^— <S5-^ j ^L^^ *o— 9j 

O—sbjj) jl — *_9 3 jL5* jli.1 jii jj j 0-jl^?3 3 j jl ^jSo. A 4j ^jJu-^jj ^^-J ■(^ & ^ l?^3j3 Ij B) JJbJ) 4^)1^1 jLS" 

.^^-iIj ^gj-^ (^j**^ tj?3^ j^^"^ jl c^*^ 4j^5" jjb 



A ►.bA ,First(B) 

A ►.b ,First(B) 



S ► .aBb ,$ 

A ► .bA ,First(B) 

A ► .b ,First(B) 

.Jul «^5->"3 4j jjj JuJu>- jJ&LL? b (J5>^3j3 • >^3j (^^^ D OyJJbLyty/3 jLLt-'L'I jLcl j«i 



.Ou.1 


11: A - 


—►b.A 


,First(B) 


A - 


— ►b. 


,First(B) 



jSiUi cj^jjj First(B) jf \ 3 ytiii First(A) ^ 3j3 jo jfl VL> 

. j|j pbiil Ij A dj b lJ L2>lS' A — ► • b oJkcls ^jJo Jul 

o_Jj c«_^ jo ,*_a> A ^jlj^ jLiiui ,oJL> ^1 ^ A ► b.A ,First(B) A ojj&ulo ^ c^» 3 ^l. 

jjjj 1 jl Juu .Ju^-I) jJbLL? b L bA JuL j-ol^5" f 3 V J^I^S (Jj-j-b LS^3j3 ^ oJuiLL-o ^1^ Lol -^Jj O-ot^s^ 

.J^yj ^JjJuJ jjj Cjj^*& 4j 11 OJL>" ^jl ^jLLj .y^^yU jJbLL? FiTSt(B) lS^3j3 



11: A ►b.A ,First(B) 

A ► b. ,First(B) 



A ►b.A ,First(B) 

A ► b. ,First(B) 



-►b.A ,First(B) 



A ►b.A ,First(B) 

A ► b. ,First(B) 

First(B) ^yyJ ^ySSXLebJbi^^J (^5-° O-OL^^ 0-yy>lj O-O-yO j<i b jl ^J**J, A OJuiLyty/J jLLalil Oy-JL-^3 (J^-^ 3 ^ OJL> j£ 

I Oy-JL-^?^ 3^ (_£y^3j3 jy} A ^J_^1\_0_U ^l^ tj^j-J I ^LyJ -^^J 

Jk yJ JuJbl^_>" Otib ^j£l*S* JyU (Jj^^J^ J 1 ^ A (J33— ^ t — ' ^3 3^ jl ( - 5 _ ^ J ij - .'"^ OJL>" ^jj I j«i C_-*_yJ jJ ^jj I 4j .Oy--jl OjLyO Oy^3jil 1 1 OJL>" 4j 

. y^^yJ ^0 j^ySLiJ 15 JuJu>" OJL> 3 Oy^ly^ OJL>" j_y-»-XJ OJL>" JjJ I jl 3 (Oy--jl i£^3j3 ^ ^J-y^-O-U jUaljl j£ AS" ^I_yJLyi?3) 

.^b (°L?tjl Ij R3 J^x. jjl^j ^ JL> 

15: A ►bA. ,First(B) 



j£ tfj^ 'S\ .o *j\ ©J jj ybi L=> b A ^ b-A ,First(B) ^ ^j^^-o * c^j^^ j^-i^ 11 cJL> 



-►A.B ,$ 



12 pL, 



12: S ►A.B ,$ 



B ► .Bb ,$,b 

B ►.a ,$,b 



B ►.Bb ,$ 

B ►.a ,$ 



B ►.Bb ,$ 



B ►.Bb ,b 

B ►.a ,b 



B ►.Bb ,$,b 

B ►.a ,$,b 




110: S'— ►S$. 



19: S 
B 



aB.b ,$ 
B.b 



11: A - 


^b.A 


,a. 


A - 


► b. 


,a 


A 


>.b 


,a 


A_ 


>.bA 


,a 



18: 


B - 


► a. ,b 




17: 


S - 


>AB. ,$ 




B - 


>B.b ,$,b 


16: 


B - 


>a. ,$,b 




15: 


A - 


-►bA. ,a 




111: B— ►Bb. ,b,$ 



LR(1) J>\/ :\-& J5Li 

LR(1) 4jy*2 <J>\/ jJf -Y-Y-& 

— i' Kernel £^IL_^>I ^ L_> <c_^a> ^ S ^l^f ^ ^ <^^> ^ del 10 



10: S — ►.SS 



cJL> 



»3 y is'jrY 



A — ► a.B(3 ,5 



A-JLS - juL sJlJjL jjI^j (^-j Lj 3 jl (_^l aj_Joj jjb L ^ 3 ^jl a5* cJL> ^-5o jl 



b — ► • n 



, FIRST(P) 



5 ^JLo j<» oLSol 4 JlJjL 4J_Jj|ju «^5->3 (3 4j>uL_> ^ jI FIRST( (3 ) L^I> JL^jS ^1 (_£ljJ (^^-^H (J**^ 1 . (° >• • i - > 3$ CJL> (jl 4j Ij 



VT 



A — ► .bA ,a 
A — ► .b ,a 



A — ► -Aa ,5 
A — ► • (3 ,5 

A — p. • A a ,5, First(a) 
A — p, • (3 ,5, First(a) 

S — ► A.B ,$ 3° J3-~" i5-^ 



B 
B 



.Bb ,$ 

■3 5$ 



B 
B 



.Bb ,b 
.a ,b 



B — ►.Bb ,$,b 
B — ► .a ,$,b 

dj jJ»o ^ CjLJLo^ 4^s^L> -V-Y-6 

VI jo jLair J»x : Reduce L j*\s _> 
j_Soj) Cjjl 4_) L ^>ta j°L?tjl lj ^jiLaLS' oj^li jjJ^ g ^ Bb b $ '^3^ j^^ 1 ^ ^ (° y 3^ t^^i 

i n ojU^i 



vr 



jo b oJk&L^o L> 10 cJL> jo aj^j (jijj JLiiiil J^x. <c~J ^1^0 iJljf jo *s" (_5^ 4 ^ :shift Jliul Jac -Y 

d_jy>J ; .O—ujI j— SjO cJL> ^-So 4j CJL> l^o jl GOtO ^1 Vi.n\ L ft.JiJL .o jjlSj J-o-C |°3~J <J-»-C iGoTO J-o-C -V 

Li LS JS' cJL> jo ^ Goto2 J^£) ^ pbtil Y cJL> dj (jjA? dJL^.li*>L ^ A J^&^j L> 10 cJb- 

.^>ta j°L^tjl ^p'Ju jc> cJL> Aj Ij Go to ^jl^j' ^ jl In" it ^L^ (° y 

^>=?" ^k^' -t-T-A 

.ti^j ^0 L_9l ^5" k 3 CJL> j-*-*->LJ (^_-c>^o GOtO ^ JLftlil .O— jI 4j j^j l_9I j5" jj'Lo jj^jLflJ ^-Sl^ j>^> 4j J^Jo- 

.J^-oJ ^JjJuj y 'j J^Jo- 4j (jl^J j^-o lj ^— A (J^-^ 1 t-9lj5* J^Jl> dJ^oJ 






a 


b 


$ 


S 


A 


B 


S3 


S1 




4 


2 




1 




S1 






5 




2 


S6 










7 


3 


S8 










9 


4 






S10 








5 


R3 












6 




R6 


R6 








7 




S11 


R2 








8 




R6 










9 




S12 










10 






ACCEPT 








11 




R5 


R5 








12 




R5 


R1 









LR(1 ) ajj^j 



Vf 



»***^^/ «• 









aabbb$ 


S3 


0a3 


abbb$ 


S8 


0a3a8 


bbb$ 


R6 


0a3B 


bbb$ 


Goto 9 


0a3B9 


bbb$ 


S12 


0a3Bb12 


bb$ 


R5 


0a3B 


bb$ 


Goto 9 


0a3B9 


bb$ 


S12 


)a3Bb12 


b$ 


R5 


)a3B 


b$ 


Goto 9 


)a3B9 


b$ 


S12 


jaobsDi^ 




n i 


)s 


$ 


Goto 4 


)s4 


$ 


S10 


)s4$10 
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3 







LR(1) 4,3^" >l^o 



S 

c 
c 



-►cc 



-►d 



j_ol j5" JuL IjCjI tJuii AILftS" ">L_9 45" 4j^jLoJb .C— jI j-ol I jj LR(1 ) ^ypu J^^" "-^ji^ j-^ lj Jj^ coLo j_ol ^ 

j£ AS" y ^jjl dj .^^oJ JVjC^jI dj djjj>u ^jilo-o ^VL> (^5-° ij^-*-^ 

0) S' ► S$ S' — ► .s$ 

1) s — ►cc 

2) C ► ac 

3) C ► d 

Lot j^-o $ O-o^lc (jJo*S jlialjl jjl jl ^j^u ^ <( S (j^J^ jLLalil ) J) j5" oJ^bLt-o lj S »-5o ^£^^0, j»i ^-JL> J^> ^i^i (J**-?. 



S' — ► .s$ 
s — ►.cc 



C jl J^u 3 C-£j 

s — ► .CC ,$ 

S' — ► .ss 

s — ►.CC ,$ 

C ►.aC ,First(C) 

C ► .d ,First(C) 

C ► .d ,First(C) 

11 juj> cJL> 

g ^ CC c *^— ^3 J° *^ l "^' 3 ^^-^?jL> 10 cJb- dj JjJ .JuiL . -0 

jl_c1 C jl J-_JU $ oJL&Li-o ^ J 1 ^ CjjJu^ ^1 y ^jL^Ij L?cJol <j**J .ti^-Jj ^-0 jJbLL? ^jl L 13 Ju Jl>- 

^jj Cjj^aj Jj^B JVjCLwjI ^j-Ls 4j jj?u lJj! ^5" (^^J^* j^-^ 



IO:S'-KS$ 



S ► .CC 
C ► .Ac 
C ► .d 



I4:S->S.$ 



13: S-^ CC 
G-^ -aC^ 
C *.d 



11 :C 



i8 : S~^CC. 



C 
C 



I6:C 



LR(1) AijwJ jl/ 



l7:C-> a.C 



.aC 
.d 



l9:C-> aC. 



l2:C-> 


a.C 




► I5:C-+ 


aC. 


C ► 


.aC 








C ► 


.d 
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d 


$ 


S 


C 


u 


S2 


S1 
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3 


1 


R3 


R3 








o 
£. 


S2 


S1 






5 
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O 


S7 


S6 






8 


1 
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5 


R2 


R2 
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R3 






7 


S7 


S6 






9 
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R1 
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LR(1 ) J 3 j^> k-& j5Li 



S' 

s 
s 

B 
B 
A 
A 



-►S$ 

-►SA 

-►AB 

-►BA 

-►b 

-►Aa 



-►a 



oVL> isLj'jl lJ>I j5" jl o^LlL^jI L o^^-oJ ^j^a^Ol-o 4jl5"ljc> Uj^aj lj c1!jVL> jl jJb tJ«iiL j LL^—j ^^jm oVL> 



10: S' 


-►.s$ 


S - 


-►.Sa ,$,a 


S - 


-►.AB ,$,a 


A - 


— ►.Aa ,b,a 


A - 


—►.a ,b,a 



13: S' 


-►s.$ 


S 


— ►S.A ,$,a 


A 


-►.Aa ,$,a 


A 


-► -a ,$,a 



17: A 



18: S — ► SA. ,$,a 
A — ► A.a ,$,a 



11: A 



,b,a | 



14: B — ► b. ,$,a 



12: S - 


— ► A.B ,$,a 


A - 


— ►A.a ,b,a 


B - 


— ►.BA ,$,a 


B - 


— ► -b ,$,a 



19: B — ► BA. ,$,a 
A — ► A.a ,$,a 



15: S 


-►AB. ,$,a 




B 


— ► B.A ,$,a 


|I1 OA — ►Aa. ,$,a 


A 


-►.Aa ,$,a 




A 


— ► .a ,$,a 





|I6: A — ►Aa. ,a,b | 



VV 



jij Cjj^aj 4j <_y>6 L_9l j5" 




oJlJj jjj j£ J^J^ 3 LR(1 ) J^^f 
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b 
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S 


A 


B 


S1 






13 


12 
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R6 


R6 










2 


S6 


S4 








5 


3 


S7 








8 




4 


R4 




R4 








5 


=12 , S7 




R2 
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6 


R5 


R5 










7 


R6 




R6 








8 


R1,S10 




R1 








9 


R3,S10 




R3 








10 


R5 
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.Cou^J LR(1) jJj? JjJ ^3^-3 JUul 3 ^jiJblS" jo J^>l cJL> <uj jo ^^Ua^>! jo .^b pbdl Ij JUiil J*x. L 



,0 \-i 



13^0 ^ 



^ J5L^o ^1 .jLiij? ^.o Shift Reduce Conflict £>lk*>l ^ Ij JUul 3 juir ^ J^-l 



Reduce Reduce o_J j_sl^ .Reduce J_»x L ^ pl^jl Jul Shift J»x ci/ 

^bol ijl^o jo Conflict 

VA 



ij^iS" oLpuI jjj y\ y* <S^y. LR(1 ) ^'yy Ji 1 ^ • J^-° 



S' — ► ss 

S ► AaS 

S ► bdS 

S ► AB 

A ► Aa 

A ►b 

B ► Bb 

B ► d 



Ji.j y"^ y\y~ lS' y. LR(1) y~ 



10: S 


-►.s$ 




13: 


S 


-►s.$ 






17: 


S 


-►Aa.S ,$ 


S 


-►.AaS ,$ 






12: 


S 


— ►A.aS ,$ 










A 


-►Aa. ,d,a 


s 


-►.AB ,$ 




r 




A - 


— ►A.a ,d,a 






-► 


16: 


S 


-►AB. ,$ 


A 


— ►.Aa ,d,a 








S 


—►A.B ,$ 










B 


-►B.b ,$,b 


A 


-►.b ,d,a 








B - 


-►.Bb $,b 




i— ► 


15: 


B 


-►d. ,$,b 


S 


-►.bdS ,$ 










B 


-►.d ,$,b 






r> 


14: 


S 


-►bd.S ,$ 








> 


11: 


S 


— ►b.dS ,$ 








A 


-►b. ,d,a 










A - 


-►b. ,d,a 




















S 


—►A.B ,$ 













+ 110: S— ►AaS. ,$ 



-►19: B— ►Bb. ,$,b 



+ 18: S— ►bdS. ,$ 



|»L^?ul j^jL S4 J— «-c L 3 R5 LI aS" u j ^j^ic^Lo ^o^j^ jo d oa&LLo L 11 cJL> l^jj .Oo~J LR(1) jj^i y\y" 

.^b Shift Reduce Conflict c ^lk^,l L 3 jUul 



LR(1) ^Ifi^l/ JSJU*-f-b 

j—ol ^5" 4_J^oJ j_j .J^_yjL o '-S'j^ jW**^ (j^ liljuu 4j C-^j-uJ J^Jo- LR(1 ) (^Lb j_ol j5" jti ^-^^ oJ)^-oJ 4j>^j 

s — ► cc 

C ► aC 

C ►d 

.C^_Job 4jL> A* oljuu oJkils V Jafl3 L; j-olj? ^-5o (_jl^J 4j.j-?-> Js 1 -^ V-S-'J- 1 ' iy) *J U3""" yJ ^ 3 l -*i' s J ^ * lS'j'^ J? 1 ^ 

oj-i ls »~j l _j5C-i^o l jA ^*^> ^ JLuil \j <iia3L> jl dJL> \ ♦ ♦ ♦ • Jsl^ AjJ^j Jj-^ 'oJ^ls ^ • • 03J0- L (_jLa j^l 

E ►E + TI E - T I T 

T ► "!"* F I T / F I F 

F ►id I no I '(' E')' v<\ 



Oj j Lib j-ol j5" d_jC_;j 1 L_) ^ ojLlLmjI Jxl^S t — ^-^f" LR(1 ) (_£Lfl> j»ol ^JT jl j!LoS oULSLol L Lib j-ol j5" ^ JuU_5* ^Jolo Ij j-ol jS* aS" 

jft jS oA£.L9 ^ e^L^u ^ 4fi>Juii ojLlLujI ^Lo (° jJ t-So iaftS E, T, F ^JLwO |ft T (^L^tJ j-ol ^JT ^jI tJuJLS* oAAjLLo d5" j^laiLoJb 

► E + E | E - E | E * E | E / E | '(' E ')' | id | no 

.jl^L ^ SLR 3 LALR <b 

.Jui) JJbl^>- O^lui ^y^^J Cc?U jii Lib j_ol ^ 



LALR(1) ^U^l^-A-A 

O^LlLo (^gj-^ (J?^ -0 J -1 ^ t'ijLi^o ^L^lLou^?^ L oVL>- ^JL^Oloo 4_j^5" ^»Jb ^j^'-i-' ( > j^5-* J £ *-2*->L>- l_R(1 ) 4jJj?lj J^Jo JuJ^j joL^JLib 



S' 

s 
c 
c 



-►s$ 
>cc 

-►aC 



10: S- 


^.s$ ; 


S- 


-► -CC 5 $ 


C- 


->.ac ,a,d 


C- 


-►.d ,a,d 



► 14: S — ►S.S 



13: S - 


->C.C 




C- 


-►.ac 


,$ 


C- 


► .d 


,$ 



18: S — ►CC. ,$ 



17: C — ►a.C ,$ 



C 
C 



> M: C — ►d. ,a,d 4 



.d ,$ 



16: C — ►d. ,$ 



I9 C— ►aC. ,$ 



12: C- 


-►a.C 


,a,d 










C- 


^..aC 


,a,d 






15: C - 


->aC. ,a,d 


C- 


► .d 


,a,d 











LR(1) Aiyxl J>\/ 



15 oVL^ 

JLibl^>- ^jj Oj^aj ^J^?L>- .JloLoJ pLc^l ^jiA^j L Ij oVL> ^jI ^5*1 .JJLJjL Cjj^o ^*_oJfc 4j j^o 19 ^ 

^bul 12-7 cJL> <oJui 17 L 12 cJL> -JJI 



17: C — ►a.C 


,$ 




12: C 


— ►a.C ,a,d 




12 7: C - 


—►a.C 


,a,d,$ 


C — ►.aC 


,$ 


+ 


C 


— ► .aC ,a,d 


► 


C - 


-►.aC 


,a,d,$ 


C — ►.d 


,$ 




C 


— ► .d ,a,d 




C - 


-►■d 


,a,d,$ 



^ ^L?uJ 1 1 -6 cJb- i<>jui |olcol 16 cJb- I 1 1 cJL> - 



11: C — ► d. ,a,d | -|— |l6: C — ► d. ,$ | — ► |l1_6: C — ► d. a,d ,$ 

obul I5-9 JaJc> cJL> ojui |oLcol 19 cJL> L 15 cJL> -jr 



15: C — ►aC. ,a,d | _|_ |I9: C — ► aC. ,$ 



19: C — ► aC. ,$,a,d 



JLiiijl ^J^uJIj^Lujo y ^jjl dj ^j^j jjjjSjl^- I5-9 L j ijjo LR(1) ^jj-^j' Jj^^? - jl 19 3 15 (_jL^jJL> VL <u^«j ^I^j 
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R3 


R3 
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S1_6 
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4 
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R2 


R2 
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R1 
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3 
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R3 
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S2 


S1 






5 


3 


S7 


S6 






8 


4 
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R2 


R2 
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R3 






7 


S7 


S6 






9 
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R1 
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^Lcol i_$L^JL> j\ t^-Z-!, *j Goto J^jJIjj^oo iS L> yt> .jjS" ^j^^o Ji-ta lj juOilS" ^l^iIU- Jul pled J^i 

.ob> pbdl Jul Shift ^^Uawol I JlSlil ^L^LuJI 



:jL^lf ^LpcjI jjj jJ^? (jl^j LALR(1 ) AjJ^tJ : JLLo 



E" 

E 

E 

T 

T 

F 

F 



-> E$ 

-►E + T 

-►T 

>T*F 

-►F 

>('E') 

-►id 



oJui ^j^tiui^ ^jj j-ol^f jjJ.I (_jl^J LR(1 ) AjJ^cj tJlj? CjVL> 



10: E' 
E 
E 
T 
T 
F 
F 



12: F 
E 
E 
T 
T 
F 
F 



13: T 



-►.E$ 

-►.E+T 

>.T 

>.T*F 

>.F 

-►■(E) 

>.id 



,+,$ 
,+,$ 
>*j+j$ 
)*)+)$ 
)*)+)$ 



11: F —►id. 



»$»+» 



-►(■E) 
-►.E+T 

> T 
-► .T*F 

> .F 

-►■(E) 
-►.id 



)$)+)* 
,),+ 
,),+ 
,*,+,) 
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* 

5 5 



17: 



F 
E 
E 
T 
T 
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F 
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E 
T 



110: F 
E 
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T 
F 
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(■E) 

.E+T 

T 

.T*F 
.F 
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* 
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T. 

T.*F 
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(E.) 
E.+T 
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,+,) 



T*.F 

■(E) 

.id 



)*)+)$ 
)*>+>$ 
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F 
E 



(E.) 
E.+T 



114: T 
F 
F 



-►T*.F 

-►■(E) 

-►.id 



115: 



E' 

T 

T 

F' 
F' 



E+.T 

.T*F 

.F 

■(E) 

.id 



117: T 



118: E 
T 



- E+T. 
>T.*F 



I20: T 



* 

5 5 



+ ,) 



* + ) 

* + ) 

* + ) 



,),+ 
,*,+,) 
,*,+,) 
,*,+,) 
,*,+,) 



116; F— HE). ,*,+,$ 



T*F. ,*,+,$ 



,+,$ 
+,$ 



* 



119: F — HE). ,*,+,) 



T*F. ,+,*,) 
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E 
T 



15: E' 
E 



>T. 

-►T.*F 



,$,+ 
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-►E.$ 
-►E.+T 



,$,+ 



16: F 
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E 
T 
T 
F 
F 



E+.T 

.T*F 

.F 

■(E) 

.id 



,+,$ 
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* 

* 
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T- 



E+T. 
T.*F 
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ojJi ^bul y>\j? LALR(1 ) 3 LR(1 ) ajj^j y.j 
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* 


$ 


F 


T 
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4 
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_ 


R6 


R6 


R6 
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S6 


S7 


_ 
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9 
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3 


_ 


_ 


_ 


R4 


R4 


R4 


_ 
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_ 
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R2 
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5 


_ 


_ 


_ 
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m 


_ 


_ 


6 


_ 


_ 


RS 


R6 
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_ 


_ 


7 


S6 


S7 


_ 


_ 
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8 


9 
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8 
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R4 


R4 
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_ 
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R2 


R2 
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_ 
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S1 
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18 


_ 


13 


_ 


_ 
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S6 


S7 
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S6 


S7 
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_ 


_ 




8 


21 
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R5 


R5 


R5 


- 


- 


- 


17 








R3 


R3 
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R5 


R5 
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R3 


R3 
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R1 


R1 
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id 
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* 
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F 


T 
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S1 
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4 
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R6 


R6 


R6 
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S1 
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4 


10 
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R4 


R4 


R4 
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R2 


R2 


S11 


R2 
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Accept 
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11 


S1 


S2 
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12 


S1 
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3 
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R5 


R5 


R5 
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R3 


R3 


R3 
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R1 


R1 
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• jij ^j^b - v-^" y jl (J-^ 1 ^ 5 " LALR(1 ) ^y^i Jj^^? - 



(1,6) -(2, 7) -(3, 8) -(4, 9) -(10, 13) -(14, 1 1) - (15, 12) -(16, 19) -(17, 20) -(18, 21) 

At 



^^-o oAaL^o .J^Ln-o dVL> ^jSjU- L ijuj— j> plcol JjIs aJLjI&I 120 3 117 3 1 1 9 3 1 1 6 3 1 8 3 1 3 3 1 63 11 oVl> 1(J *j 
plcol JjU jJ 121 3 118 cJL> 30 *S cJ jS* jjlji' ^ cJL> 30 ^l plcol L ijuj— a plc^l JjIs jJ 114 3 111 CjVL> 45" 03^ 



SLR(1) ^U^ol/ 

ijLiL ^0 VL aj ^j^jLj Ajj^ej (_jL> (_j ,ji3j SLR(1 ) a^>^1> jjJaj I Simple LR(1 ) i_$la 

La j^l jl ^3 j ^j-jI 'lj-j.j -AJ iiL ^ LR(1 ) (_jLa j^l ^5° A^lj 3 LALR(1 ) £3^ (_jLa j^jI jl ^j'^Jcto jL—»j La j_ol jjjl 

d_SCL t Jk — JoL tXc.133 C--«jIj C--o-uj A i jl3 jS' j\ j3 ,_|^t-o 4j <C^jI3 A ^Lo |° ^1 ^ (^j-*^-! >■ ^ ^--^l (jdl ji s 

tjl^y oa ^H, Follow(A) 

j^jjU-ib L_^tij| Ij-jj .c^_«jI LALR(1) J^j^> L) j— >l^ 4_j^?cj J^^> ^I^j^j L oVL> i^IjuJ ^jI^Lj .o— jI A j^-lo (j^^ 
4_5* ^ oJ ^j^a^L-i^o oJL> ^ £^si* OjLju L (Jllil^j ^jiA^j jl oJL>- ^ -*_SL5L&j ^l^ ^JLoLc. ^~f-> (j**^ ^L^-o LALR(1 ) 

.JlLsUL O^LlLo ^^-^ l^L^-o Lol ^jL**^) ^L^ILola^?^ ^Ijlti 

^ l sU ti lSLR(1) 

0) E' ► E$ 

1) E ^E + T 

2) E 

3) T ►T*F 

4) T ►F 

5) F ►('£')' 

6) F Md 

^Lj-o (^L^-ojj (^Ij— ) FollOW ^^Ua^l L 4x-^«-?c-o JuJy 4j ^lA3l JyL Aj j^u cil^ ^b*jl jl SLR(1) ^Libj^ljS* ^3-0 jti 

Follow(E) = {$,+,)} 

Follow(T) = { * } + Follow(E) = {$,+,),*} 

Follow(F) = Follow(T) 
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11: F 



id. 



12: 



F 
E 
E 
T 
T 
F 
F 



(■E) 

.E+T 

T 
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.id 
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T 
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F 
F 
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.T*F 

.F 

■(E) 
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oljLc ftj-^-° j-ol iS^y. SLR(1 ) J^^?- 

"ilc cJS E ► E * E. c^i>, 4_. ±j>* Li 8 oJL> ,o 
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jj^-L? ojuii ojuj) ^jj^j^ + o-o^l^ ^-5o ^ c^sS ^jl^j' j^-o E ^ E + E. 0-*-**£>^ 4j ^>~y 9 cJL> 

J-ox jl J_*3 L^-jI LJL^o .jo j7: ^ jJaJ Ij 2 + 3 * 4 ^jjLc 4j^oJ .^^i ^ S5 JLi^-il J-«-£ Cu^l 
.^^-i) ^0 S5 j^j-o^c- R1 (^L^j <oJlJj o^jIj) t J Lo-ULJ I ^j-^tj jj->ta * jSlLos. JjJ tj>^ii pt^-il > y^> (J-«-£ JuL 2-o-> 

+ c^o^U %3 &S cJS -Joj , ^ E ► E + E. 9 o_IL> ,0 

L?i_L)l j£ LoJ_^u3 .Ju ^^-So jiai jJ) 2 + 3+4 OjLx. dJ^oJ ^1 y> R1 jjiUbLS" jJ-oX. tOu> jI ^LoJj>I (^Ijl^ ^o-^ 

.^^-i ^>L?ul R1 S6 ^l^tj IjJ t^^ii J-o-^ tAjjj^cj AiLiu ,J->ta ^ + c^o"^ JLii^-jl jl 
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If l _ s J= j-i cJ^L>j> (t>^-<-o iS^y. SLR(1 ) ajJ^j Jja^- 
I ojui t >L?cijl S5 (Oo-jI If ^ ^iSojjjj 4j ^jLllo e L Else ^y*^ J^^-?" jl ^ i-Jloj 



? J^C UjJ^J 4j>- 4j CW> LR(K) 



? jujbj) ^oi>^j lj Jii-o LR(1 ) Aj^stj i^sljS* JlJjj ft>ij j^sJI -V 

Shift Reduce Conflict -f 

v LR(1 ) Jj>^\s jSj^= -a 

?Oj^o LALR(1 ) , ^IfcjJ^f £y dj> dj -P 

?Oj^o SLR(1 ) , ^Lfc jj^f £y 4j> dj -Y 



j I LALR(1 ) j j-ol ^5" aS" jk_>jb^ jjLjiJ — \ ^ 



S ► Aa | bac | dc | bda 

A ► d 



?juiL ^ LALR(1 ) & j\ y _j y>\ / ij -Y 



S ►SAB | aB 

A ► aA | Ad 

B ► Ba | bAd 



?OoJ LALR(1 ) y _j y>\ / U -V teyj 



S ►aAB | SDb 
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^Aii^jfc ojljul ^SL> is^y. SLR(1) 3 LALR(1) ajj^j Js 1 ^ Ir? ~^ C^-j^ 

J^L> LALR(1 ) ^.350 J 3 j^> L" 
<t_> ( Reduce Reduce Conflict ) ji&is 3 j^&is ^ J^l ^ 3 juul 3 j^i^ ^ J^l JSJ^, i^- .oVb- ^\ 

.OoJLR(1) y>\jf LL(1 ) j^l^f y& 45" jl^^ jLu ^ y>i 

.ju-iS" ^L?ul j-olj? jjjj ^ y. SLR(1) 4jy?j' Jj-^ ">^>3^i-j Ij cjIjLc 

.ju^T oLpuI <s^ y. SLR(1) oi.y^ 

E ► E + E|E-E|E*E|E/E|E A E|(E)| no | id 



-► E 91 E| E92E| ... | E 0n E | ( E ) | id 

y i^j OjjJjI (_jljl^> Si iJuiiL) Jul j\ j^Sjy i Jul j5"l 5 JuJoL O-ujIj £l»J->l (_£ljta 0i (_5ul jZLgS. 45" Ju-^5" jji ^5 

.iijb 8j <b 

•Cuyu^J SLR (1)3 OojI LL(1 ) y J j^jI ^5" jujio jjLiJ - ^ • (jjj-ou 

► AaAb | BbBa 

►A 

►A 

?c~J LR(1) jji yl/Ll 

^jl^—j' ^ ° 4j_jj|«i ^5^3 B L A ^iL-o ^L^-o^j j^^j y-^S d5" ^iJL>- jjb aS* jl^oL ^^^j — ^ LoJLiblj 




Strongly l>yu A <j^a>o ^ ^L^jI Ij ^3^ JJb^' ^ ^ L^jLj .o^j 1 ^ pL*;! Type Checking ^ S^ 6 

L^Lj ^1 ^ .jj^-i. ^ oju-oli Typed Languages 
pUJ Type Checking J*x LI 
ij—iL LS _o integer j_j A ^ <jjil> integer jl ^juio A j^Jc-a J^-b ^ ^1 'JI2-0 ^l^ .jj^L ^ l ojui o^b 
1 — ^jljj jl <^ — ^j— jI ? l*3*-J (J-jlS" ^0 j^^i Real dj A ^3-^^, ^j^i •> ! ^jl Real ^-So ljj>l ^jLoj ^1 ^3 

.j^jf Dynamic Typed Languages 
(J^jllo ^5" olf yi> Symbol Tables f>u <b ( _ r o*>is' ^ jl o^ia^J 1 j^k^o ^l ,^1^ J+L-ois' jioj ^ ^3-^1 J-°^ L^jLj 

( J >b jl I £3— i «j 0k - ) l- fl -^ j l ^i - *-* -0 o*^Loj> L OjL^c jj^b d5* ^oLSjl& ^ 3 ^3-11 oJuL^tiS" L&j>l«J J^jc?- ^Jj>b 

•^j^s jl^ is^jy- i-^ k - ) i- <> - ) J^^ - ^-?" 

.(^jbjj (_j3^j 1 _LL?cj |J^c jj-o-^ (jl (j^jS" jj 3 jjl oL?ul ^jSJcjS^- jS"i dj cLobl ^0 

Const C1 = 5; 
Type 
Student = record 
a : array [1 ..10] of integer; 
b : real; 
End; 

F = record 
i : integer; 

j :array [1 ..10] of char; 
End; 
Var 
a : integer; 
d : real; 
c : char; 
T : Student; 

^LJ (Decleration) ~J^,y6 oj^Li_o L> JJ^6 pLS^a ^ Symbol Table jl ooLa^ol L Jj.L-015" J«x ^ 
.s^jZi l jfii^i_o jjL Symbol Table jls" ^Ijjl Ij^jI Ul .jj^Jj (^ ojjL^s" LaoUj ^3^^ (J^b ojui tjbjjij 

: ( Data Structure ) ^b^Lo -\ 

.C— jI ^j^jj^ Lib^Loj J^Jo jLl_>-L*j ^j^ju ^jLbjJL^ 4j> dS" ^_^1LS* ^^^Jlus oJuI> 4jIjI ^JLi-o 4j 4j>^j L 

( t — , *i^ 5^L5" ^ c£jLj © ^^-^^ (_^La3 ^ jI C-oL T d^JS" jjb J^-b fti---^ ji ) 
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Array Descriptor | 


Element _Type 


: int 


LowerBound 


: 1 


Upper_Bound 


: 10 


No_Dim 


: 1 







class Buket { 

string Key; object Binding; Buket Next; 
Bucket(string k, object b, Bucket n) { key = k; binding := b; next := n;} } 



class HashT{ 

final int size = 256; 
Bucket tabel[] = new Bucket[size]; 
Int hash(string S_ ) 

{ 

int h = 0; 

for (int I = 0; I < s. length; I++) 

h := h * 65599 + s.charAt( I ); //S_ ^ r \ I p\p 

return h; 

} 

void insert(string S_, binding b) 
{ 

int index = hash(S_) % size; 

table[index] = new Bucket(S_, b, table[index]); 

} 

object LookUp(string S_) 
{ " 

int index = hash(S_) % size; 
for (binding b = tablepndex]; b != null; b := b.next) 
if (s. equal = S_(b.key)) return b.binding; 
return null; 

} 

void pop(string S_) 
{ 

int index = hash(S_) % size; 
tablepndex] := table[index].next; 



} 

}// end of class HashT 

Ijl HashT ^ ^Jli ^ 3 Hash Table cjj^ LaoLj J 3 jc> ^ jl^T ^ oa&Llo j^s jb_o 

.CuujI ojui. ^^-o Bucket dj ls -j'^ i_Jls jo jjl 
ijj_jjL j^g—o ^j—^io j_Sjll?u jL_j ^>j3— o <i— ojfc jl LookUp 3 Insert ^-jIjj iOojI oj^i £jJa-° Const ^sj ^Ij-^j Size 
,vLj jLs" Insert ,x-;L; ij^t ^ Ijuj Ij ^ 3 oo^f ^ ^^-o JLjo LookUp jl 

.Ojlo oJl^c Ij L&oLJ Jj>^ ij^l^ *J Ij ^V. 1 -^ 

j_£LL*j (jlj_; 3 j^s" ^ 1^ L&oUj LookUp 3 Insert ^l^ jl 

Programs-Program id ';' BlockBody'.' 
BlockBody— >[ConstDefpart] [TypeDefpart] 

[VarDefpart] { ProDefpart | FunDefpart} 

compound Stop 

(* ConsDefpart const ConstDef {ConstDef) *) 
Procedure ConstDefpart(Stop : Stops); 
Begin 

// LS Li jcjL 

End; 

(* ConstDef -> id "=' ( id | no)';' *) 
Procedure ConstDef (Stop : Stops); 
Begin 

c := CurrentToken; 
SymTable.lnsert(CurrentToken); 
Expect(S_id, Stop + [S_equal]); 
Expect(S_equal, Stop + [S_id, S_no]); 
If CurrentSymbol = S_no then 
Begin 

SymTable.Update(c, CurrentToken. Lexeme, S_var); 

NextSymbol; 
End 
Else 
Begin 

d := LookUp(CurrentToken); 
SymTable.Update(c, d. Value, S_var); 
Expect(S_id, Stop + [S_semicolon]); 
End; 

Expect(S_semicolon, Stop); 
End; 

(* VarDefpart Var VarDef {VarDef} *) 
Procedure VarDefpart(Stop : Stops); 
Begin 

// L? Li auL 
End; 

(* VarDef -> id {, id} ':' (integer | real) ';' *) 

Procedure VarDef(Stop : Stops); 

Var 

s : stack; 



Begin 

s.push(CurrentToken); 
Expect(S_id, ...); 

While(CurrentSymbol = S_comma) do 
Begin 

NextSymbol; 
s.push(CurrentToken); 
Expect(S_id, ...); 
End; 

Expect(S_colon, Stop + ...); 
While not (s.isEmpty) do 

SymTable.lnsert(s.pop, CurrentToken. Lexeme); 
If CurrentSymbol = S_real then 

NextSymbol 
Else 

Expect(S_int, Stop); 
End; 

(* id | no r('E')' *) 

Procedure F(Stop : Stops; Var ResF : string; R : integer; TypeF : Symbols); 
Begin 

If CurrentSymbol = S_id then 
Begin 

TypeF := SymTable.LookUp(CurrentToken); 
R := 0; 

ResF := CurrentToken. Lexeme; 
End 

Else If CurrentSymbol = S_no then 
Begin 

TypeF := S_const_int; 
R :=0; 

ResF := CurrentToken. Lexeme; 
End 
Else 
Begin 

Expect(S_OpenPar, ...); 
E(Stop + [S_ClosePar], ResF, R, TypeF); 
Expect(S_ClosePar, ...); 
End; 
End; 

(* T— > F { (* | / ) F} *) 

Procedure T(Stop : Stops; Var ResT : string; R : integer; TypeT : Symbols); 
Var 

OpCode, Typel : Symbols; 
Operandi : string; 
R1 : integer; 
Begin 

F(Stop + [S_mul, S_div], ResT, R, TypeT); 

While (CurrentSymbol = S_mul) or (CurrentSymbol = S_div) do 

Begin 

OpCode := CurrentSymbol; 
NextSymbol; 
If (R =0) then 
Begin 
R:=1; 

Operand := NewTemp; 



Emitln('mov ' + Operand + ',' + ResT); 
ResT := Operand; 
End; 

F(Stop + [S_mul, S_div], Operand, R1 , Typel); 
If OpCode = S_ mul then 

Emit('mul ') 
Else 

Emit('div '); 
Emitln(ResT + ',' + Operand); 
If R = 1 then 

RemTemp; 
Typel := Compare(TypeT, Typel); 
End; 



End; 




T 



